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© Whether or not a luminance signal of an HD 
input signal is input to a picture signal recording 
apparatus is detected, and a recording mode is 
determined according to the detection of the lu- 
minance signal in a recording mode determining 
unit. In cases where the luminance signal is de- 
tected, first and second color difference signals of 
the HD input signal are alternately deleted on every 
scanning line. Thereafter, the luminance signal per- 
taining to odd-numbered scanning lines and the first 
color difference signal are time-compressed and 
multiplexed on every scanning line, and the lumi- 
nance signal pertaining to even-numbered scanning 



lines and the second color difference signal are 
time-compressed and multiplexed on every scanning 
line. In contrast, in cases where the luminance signal 
is not detected, a luminance signal and first and 
second color difference signals of a normal picture 
signal input to the apparatus are time-compressed 
and multiplexed on every scanning line. Thereafter, 
the signals multiplexed are recorded on a magnetic 
tape according to the recording mode. Therefore, 
even though the number of scanning lines in the HD 
input signal is higher than that in the normal picture 
signal, the first and second color signals can be 
recorded within a limited frequency band. 
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BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION: 

The present invention relates to picture signal 
recording method and apparatus for recording not 
only a high-definition picture signal but also a nor- 
mal picture signal. Also, the present invention re- 
lates to a picture signal recording apparatus for 
recording a picture signal such as a normal picture 
signal or a high-definition picture signal by deter- 
mining a recording mode in dependence on a type 
of the picture signal and a high-definition picture 
signal reproducing apparatus for reproducing the 
picture signal recorded with the high-definition pic- 
ture signal recording apparatus by distinguishing 
the recording mode. 

2-1 . A first related art: 

A so-called UNIHI (a registered trademark) 
type of high-vision video tape recorder (VTR) has 
been well-known as a magnetic record- 
ing/reproducing apparatus for record- 
ing/reproducing a high-definition picture signal 
which has a wider frequency band than that of a 
normal picture signal conventionally * utilized and 
has a larger number of scanning lines than that of 
the normal picture. In the high-vision VTR, a pair of 
color difference signals belonging to a high-defini- 
tion picture signal are respectively converted in 
order of scanning lines to produce a plurality color 
difference line signals, and the color difference line 
signals are respectively time-compressed to pro- 
duce a plurality of compressed color difference line 
signals. In this case, because the number of scan- 
ning lines in the high-definition picture signal is too 
high to record the color difference line signals, the 
color difference line signals are thinned out on 
every other scanning line to reduce the number of 
color difference line signals time-compressed. Also, 
a luminance signal belonging to a high-definition 
picture signal is time-compressed to produce a 
compressed luminance signal. Thereafter, the com- 
pressed color difference line signals and the com- 
pressed luminance signal are unified according to a 
time-division multiplexing to produce a time com- 
pressed integration (TCI) signal, and the TCI signal 
is recorded and reproduced to/from an information 
recording medium such as a magnetic tape. 

The reason that the color difference line signals 
are thinned out on every other scanning line is that 
a quality of picture image displayed in a displaying 
unit according to the high-definition signal repro- 
duced is not degraded so much. 



2-2. Problems of the first related art to be solved 
by the present invention: 

However, In cases where not only a high-defini- 
5 tion picture signal but also a normal picture signal 
conventionally utilized are recorded and repro- 
duced to/from an information recording medium in 
the high-vision VTR, the normal picture signal is 
also thinned out on every other scanning line. As a 
10 result, there is a drawback that a quality of picture 
image displayed in a displaying unit according to 
the normal picture signal reproduced is consider- 
ably degraded because the number of scanning 
lines in the normal picture signal is low. 

75 

2-3. A second related art: 

In a conventional picture signal magnetic re- 
cording and reproducing apparatus, there are two 

20 types of recording mode in cases where a picture 
signal ts recorded and reproduced according to a 
S-VHS (a registered trademark) method. One of the 
recording modes is a normal recording mode in 
which a picture signal is recorded to a normal 

25 recording medium within a normal frequency band. 
Also, the other recording mode is a high-perfor- 
mance recording mode in which a picture signal is 
recorded to a high-performance recording medium 
within a wider frequency band than the normal 

30 frequency band. Therefore, a VHS cassette in 
which the normal recording medium is held and a 
S-VHS cassette in which the high-performance re- 
cording medium is held are utilized. 

The recording mode is determined in depen- 

35 dence on a type of recording medium loaded into 
the conventional picture signal magnetic recording 
and reproducing apparatus. Therefore, the appli- 
cant has proposed a picture signal magnetic re- 
cording and reproducing apparatus in which not 

40 only a normal picture signal such as a national 
television system committee (NTSC) type of signal 
or a phase alternation by line (PAL) type of signal 
but also a high-definition picture signal such as a 
high-vision signal (hereinafter, called an HD picture 

45 signal) or an extended definition television signal 
(hereinafter, called an EDTV signal) are recorded 
and reproduced. In the picture signal magnetic 
recording and reproducing apparatus proposed by 
the applicant, there are various recording modes 

so such as a normal recording/reproducing mode con- 
ventionally utilized, a first recording mode in which 
a high-definition picture signal is recorded to a 
super high-performance recording medium such as 
a metal tape at a standard speed, a second record- 

55 ing mode in which a normal picture signal is re- 
corded to the super high-performance recording 
medium at a low speed equal to 1/3 of the stan- 
dard speed and a third recording mode in which 
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two normal picture signals are simultaneously re- 
corded to the super high-performance recording 
medium at the standard speed. 

2-4. Problems of the second related art to be 
solved by the present invention: 

However, in the conventional picture signal 
magnetic recording and reproducing apparatus, the 
normal picture signal is limitedly processed, and 
the recording mode is determined according to a 
type of recording medium. Therefore, in cases 
where not only the normal picture signal but also a 
high-definition picture signal having a wide fre- 
quency band are processed in the conventional 
picture signal magnetic recording and reproducing 
apparatus, there is a drawback that the recording 
mode cannot be properly determined in the con- 
ventional picture signal magnetic recording and re- 
producing apparatus. 

SUMMARY OF THE INVENTION 

A first object of the present invention is to 
provide picture signal recording method and ap- 
paratus in which not only a high-definition picture 
signal but also a normal picture signal are recorded 
without degrading a quality of picture image dis- 
played according to the high-definition picture sig- 
nal or the normal picture signal reproduced. 

A second object of the present invention is to 
provide a picture signal recording apparatus in 
which a picture signal such as a normal picture 
signal or a high-definition picture signal is recorded 
according to a recording mode which is determined 
in dependence on a type of the picture signal to 
match the picture signal to a performance of a 
recording medium. Also, the fourth object is to 
provide a high-definition picture signal reproducing 
apparatus in which a picture signal is reproduced 
by distinguishing the recording mode determined 
in the high-definition picture signal recording ap- 
paratus. 

The first object is achieved by the provision of 
a picture signal recording method for recording a 
normal picture signal and a high-definition picture 
signal in which the number of scanning lines is 
higher than that in the normal picture signal, com- 
prising the steps of: 

time-compressing a plurality of luminance line 
signals of a luminance signal pertaining to a normal 
picture signal on every scanning line, each of the 
luminance line signals corresponding to a scanning 
line; 

time-compressing a plurality of first color dif- 
ference line signals of a first color difference signal 
pertaining to the normal picture signal on every 
scanning line, each of the first color difference line 



signals corresponding to a scanning line; 

time-compressing a plurality of second color 
difference line signals of a second color difference 
signal pertaining to the normal picture signal, each 
5 of the second color difference line signals cor- 
responding to a scanning line; 

multiplexing in time division the luminance line 
signals time-compressed, the first color difference 
line signals time-compressed and the second color 

10 difference line signals time-compressed on every 
scanning line to produce a recorded TCI signal 
pertaining to the normal picture signal; 

recording the recorded TCI signal pertaining to 
the normal picture on a recording medium; 

75 alternately deleting a first color difference line 

signal of a first color difference signal pertaining to 
a high-definition picture signal and a second color 
difference line signal of the second color difference 
signal pertaining to the high-definition picture signal 

20 on every scanning line to produce a plurality of 
thinned first color difference line signals of the first 
color difference signal and a plurality of thinned 
second color difference line signals of the second 
color difference signal pertaining to the high-defini- 

25 tion picture signal, the number of scanning lines in 
the high-definition picture signal being higher than 
that in the normal picture signal, the first color 
difference signal being composed of a plurality of 
first color difference line signals which each cor- 

30 respond to a scanning line, and the second color 
difference signal being composed of a plurality of 
second color difference line signals which each 
correspond to a scanning line; 

time-compressing the thinned first color dif- 

35 ference line signals and the thinned second color 
difference line signals on every scanning line; 

time-compressing a plurality of luminance line 
signals of a luminance signal pertaining to the high- 
definition picture signal on every scanning line, 

40 each of the luminance line signals corresponding to 
a scanning line; 

multiplexing in time division half of the lu- 
minance line signals time-compressed and the 
thinned first color difference line signals time-com- 

45 pressed on every scanning line to produce a first 
recorded TCI signal pertaining to the high-definition 
picture signal; 

multiplexing in time division remaining half of 
the luminance line signals time-compressed and 

so the thinned second color difference line signals 
time-compressed on every scanning line to pro- 
duce a second recorded TCI signal pertaining to 
the high-definition picture signal; and 

recording the first recorded TCI signal and the 

55 second recorded TCI signal on the recording me- 
dium. 

In the above steps, the number of scanning 
lines in the high-definition picture signal is higher 
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than that in the normal picture signal. Therefore, 
even though line signals (or line components) of 
the high-definition picture signal are intermittently 
deleted, a quality of picture image obtained by 
reproducing the high-definition picture signal inter- 
mittently deleted is not degraded so much. 

In the present invention, in cases where a 
normal picture signal is recorded, a luminance sig- 
nal and a pair of first and second color difference 
signals pertaining to the normal picture signal are 
time-compressed without intermittently deleting line 
signals of the luminance and color difference sig- 
nals. Thereafter, the luminance and color difference 
signals time-compressed are multiplexed in time 
division and are recorded on a recording medium. 

Accordingly, a quality of picture image dis- 
played according to the normal picture signal re- 
produced is not degraded. 

In contrast, in cases where a high-definition 
picture signal is recorded, a pair of first and second 
color difference signals pertaining to the high-defi- 
nition picture signal are alternately deleted on ev- 
ery scanning line. Therefore, the first and second 
color difference signals pertaining to the high-defi- 
nition picture signal are respectively thinned out. 
Thereafter, a luminance signal pertaining to the 
high-definition picture signal is time-compressed, 
and the first and second color difference signals 
thinned out are time-compressed. Thereafter, the 
luminance and color difference signals time-com- 
pressed are multiplexed in time division and are 
recorded on the same recording medium. 

Accordingly, even though the high-definition 
picture signal ranging in a wider frequency band 
than that in the normal picture signal is input to a 
picture signal recording apparatus, the high-defini- 
tion picture signal can be recorded in the same 
manner as the normal picture signal because the 
first and second color difference signals pertaining 
to the high-definition picture signal are respectively 
thinned out. Also, a quality of picture image ob- 
tained by reproducing the high-definition picture 
signal thinned out is not degraded so much. 

It is preferred that a first ratio in time compres- 
sion degree of the first or second color difference 
line signals to the luminance line signals pertaining 
to the normal picture signal be larger than a sec- 
ond ratio in time compression degree of the 
thinned first or second color difference line signals 
to the luminance line signals pertaining to the 
heigh-definition picture signal. 

In the above configuration, a frequency band 
ratio of the first or second color difference signal to 
the luminance signal is set to an appropriate ratio 
for domestic use in comparison that the first ratio is 
the same as the second ratio. Accordingly, a high 
quality of picture signal can be recorded on the 
recording medium regardless of whether the high- 



definition picture signal or the normal picture signal 
is input to a picture signal recording apparatus. 

The first object is also achieved by the provi- 
sion of a picture signal recording apparatus for 
5 recording a normal picture signal and a high-defini- 
tion picture signal in which the number of scanning 
lines is higher than that in the normal picture sig- 
nal, comprising: 

selecting means for selecting either a high- 

w definition picture signal or a normal picture signal, 
the high-definition picture signal and the normal 
picture signal being respectively composed of a 
luminance signal, a first color difference signal and 
a second color difference signal; 

75 recording processing means for time-com- 

pressing a plurality of luminance line signals of the 
luminance signal pertaining to the normal picture 
signal on every scanning line in cases where the 
normal picture signal is selected in the selecting 

20 means, time-compressing a plurality of first color 
difference line signals of the first color difference 
signal pertaining to the normal picture signal on 
every scanning line in cases where the normal 
picture signal is selected in the selecting means, 

25 time-compressing a plurality of second color dif- 
ference line signals of the second color difference 
signal pertaining to the normal picture signal in 
cases where the normal picture signal is selected 
in the selecting means, multiplexing in time division 

30 the luminance line signals time-compressed, the 
first color difference line signals time-compressed 
and the second color difference line signals time- 
compressed on every scanning line to produce a 
recorded TCI signal pertaining to the normal pic- 
as ture signal, alternately deleting a first color dif- 
ference line signal of the first color difference sig- 
nal pertaining to the high-definition picture signal 
and a second color difference line signal of the 
second color difference signal pertaining to the 

40 high-definition picture signal on every scanning line 
to produce a plurality of thinned first color dif- 
ference line signals and a plurality of thinned sec- 
ond color difference line signals from a plurality of 
first color difference line signals of the first color 

45 difference signal and a plurality of second color 
difference line signals of the second color dif- 
ference signal in cases where the high-definition 
picture signal is selected in the selecting means, 
time-compressing the thinned first color difference 

so line signals and the thinned second color difference 
line signals on every scanning line, time-compress- 
ing a plurality of luminance line signals of the 
luminance signal pertaining to the high-definition 
picture signal on every scanning line in cases 

55 where the high-definition picture signal is selected 
in the selecting means, multiplexing in time division 
half of the luminance line signals time-compressed 
and the thinned first color difference line signals 
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time-compressed on every scanning line to pro- 
duce a first recorded TCI signal pertaining to the 
high-definition picture signal, and multiplexing in 
time division remaining half of the luminance line 
signals time-compressed and the thinned second 
color difference line signals time-compressed on 
every scanning line to produce a second recorded 
TCI signal pertaining to the high-definition picture 
signal; and 

magnetic head means for recording the re- 
corded TCI signal pertaining to the normal picture 
signal on a recording medium in cases where the 
normal picture signal is selected in the selecting 
means, and recording the first and second re- 
corded TCI signals pertaining to the high-definition 
picture signal on the recording medium in cases 
where the high-definition picture signal is selected 
in the selecting means. 

In the above configuration, either a high-defini- 
tion picture signal or a normal picture signal is 
selected in the selecting means. In cases where 
the normal picture signal is selected, the normal 
picture signal is processed in the recording pro- 
cessing means. In detail, a plurality of luminance 
line signals of a luminance signal and a plurality of 
first and second color difference line signals of first 
and second color difference signals pertaining to 
the normal picture signal are respectively time- 
compressed on every scanning line, and the lu- 
minance line signals time-compressed and the first 
and second color difference line signals time-com- 
pressed are multiplexed in time division. Therefore, 
a recorded TCI signal pertaining to the normal 
picture signal. Thereafter, the recorded TCI signal 
is recorded on a recording medium in the magnetic 
head apparatus. 

Also, in cases where the high-definition picture 
signal is selected in the selecting means, the high- 
definition picture signal is processed in the record- 
ing processing means. In detail, a first color dif- 
ference line signal of a first color difference signal 
pertaining to the high-definition picture signal and a 
second color difference line signal of a second 
color difference signal pertaining to the high-defini- 
tion picture signal are alternately deleted on every 
scanning line to produce a plurality of thinned first 
color difference line signals and a plurality of 
thinned second color difference line signals. There- 
after, a plurality of luminance line signals of the 
luminance signal and the thinned first and second 
color difference line signals are time-compressed 
on every scanning line. Thereafter, half of the lu- 
minance line signals time-compressed and the 
thinned first color difference line signals time-com- 
pressed are multiplexed in time division on every 
scanning line to produce a first recorded TCI signal 
pertaining to the high-definition picture signal, and 
remaining half of the luminance line signals time- 



compressed and the thinned second color differ- 
ence line signals time-compressed are multiplexed 
in time division on every scanning line to produce 
a second recorded TCI signal pertaining to the 

5 high-definition picture signal. Therefore, a recorded 
TCI signal pertaining to the normal picture signal. 
Thereafter, the first and second recorded TCI sig- 
nal are recorded on the same recording medium in 
the magnetic head apparatus. 

70 Accordingly, even though the high-definition 

picture signal ranging in a wider frequency band 
than that in the normal picture signal is input to the 
picture signal recording apparatus, the high-defini- 
tion picture signal can be recorded in the same 

75 manner as the normal picture signal because the 
first and second color difference signals pertaining 
to the high-definition picture signal are respectively 
thinned out Also, a quality of picture image ob- 
tained by reproducing the high-definition picture 

20 signal thinned out is not degraded so much. 

To achieve the first and second objects, it is 
preferred that the picture signal recording appara- 
tus additionally include a recording mode determin- 
ing unit for determining a recording mode in de- 

25 pendence on whether the high-definition picture 
signal is input to the selecting means, the high- 
definition picture signal being selected in prefer- 
ence to the normal picture signal in cases where 
the high-definition picture signal is input to the 

30 selecting means. 

In the above configuration, the input of the 
high-definition picture signal to the picture signal 
recording apparatus is detected in the recording 
mode determining section, and a recording mode 

35 appropriate to record the high-definition picture sig- 
nal on the recording medium is determined. There- 
after, the high-definition picture signal is necessar- 
ily recorded on the recording medium regardless of 
whether the normal picture signal is input to the 

40 picture signal recording apparatus. Therefore, the 
high-definition picture signal utilized to record a 
program at a high quality can be recorded in 
preference to the normal picture signal utilized to 
record a program at a normal quality even though 

45 the high-definition picture signal and the normal 
picture signal are simultaneously input to the pic- 
ture signal recording apparatus. Accordingly, in 
cases where a program pertaining to the high- 
definition picture signal is the same as that pertain- 

50 ing to the normal picture signal, the high-definition 
picture signal can be selected in preference to the 
normal picture signal to record the program at a 
high quality. 

In addition, it is preferred that the recording 

55 mode determining unit comprise: 

picture signal detecting means for detecting 
the high-definition picture signal input to the select- 
ing means; and 



6 



9 



EP 0 630 161 A2 



10 



recording mode determining means for deter- 
mining a recording mode to select the high-defini- 
tion picture signal according to the recording mode 
in the selecting means in cases where the high- 
definition picture signal is detected in the picture 
signal detecting means and select the normal pic- 
ture signal according to the recording mode in the 
selecting means in cases where the high-definition 
picture signal is not detected in the picture signal 
detecting means. 

In the above configuration, whether or not the 
high-definition picture signal is input to the select- 
ing means can be judged in the picture signal 
detecting means. In cases where the high-definition 
picture signal is detected, the high-definition pic- 
ture signal is selected in the selecting means in 
preference to the normal picture signal, and the 
high-definition picture signal is recorded on the 
recording medium. In contrast, in cases where the 
high-definition picture signal is not detected, the 
normal picture signal is selected in the selecting 
means and is recorded on the recording medium. 

Also, it is preferred that the recording mode 
determining unit comprise: 

picture signal detecting means for detecting 
the high-definition picture signal input to the select- 
ing means; 

recording speed selecting means for selecting 
either a standard recording speed or a low record- 
ing speed which is lower than the standard record- 
ing speed, the recording medium being run at the 
standard recording speed or the low recording 
speed selected in the recording speed selecting 
means; and 

recording mode determining means for deter- 
mining a recording mode to select the high-defini- 
tion picture signal according to the recording mode 
in the selecting means for the purpose of the 
recording of the high-definition picture signal on the 
recording medium at the standard recording speed 
in cases where the high-definition picture signal is 
detected in the picture signal detecting means and 
select the normal picture signal according to the 
recording mode in the selecting means for the 
purpose of the recording of the normal picture 
signal on the recording medium at the standard or 
low recording speed in cases where the high-defi- 
nition picture signal is not detected in the picture 
signal detecting means, the normal picture signal 
selected in the selecting means being recorded on 
the recording medium at the standard recording 
speed in cases where the standard recording 
speed is selected in the recording speed selecting 
means, and the normal picture signal selected in 
the selecting means being recorded on the record- 
ing medium at the low recording speed in cases 
where the standard recording speed is selected in 
the recording speed selecting means. 



In the above configuration, a recording mode is 
determined in the recording mode determining unit 
in dependence on whether the high-definition pic- 
ture signal input to the selecting means is detected 

5 in the picture signal detecting means. In cases 
where the high-definition picture signal is detected, 
the high-definition picture signal is selected in the 
selecting means in preference to the normal picture 
signal and is recorded on the recording medium at 

io the standard recording speed. In contrast, in cases 
where the high-definition picture signal is not de- 
tected on condition that the standard recording 
speed is selected in the recording speed selecting 
means, the normal picture signal is selected in the 

is selecting means and is recorded on the recording 
medium at the standard recording speed. Also, in 
cases where the high-definition picture signal is not 
detected on condition that the low recording speed 
is selected in the recording speed selecting means, 

20 the normal picture signal is selected in the select- 
ing means and is recorded on the recording me- 
dium at the low recording speed. 

Accordingly, the normal picture signal can be 
recorded at an appropriate recording speed cor- 

25 responding to a frequency band of the normal 
picture signal. In particular, in cases where the 
normal picture signal is to be recorded at the low 
recording speed, there is no probability that the 
normal picture signal is erroneously recorded at the 

30 standard recording speed higher than the low re- 
cording speed. Therefore, a utilization efficiency of 
the recording medium can be enhanced. 

Also, it is preferred that the recording mode 
determining unit additionally include: 

35 second magnetic head means for recording the 

recording mode determined in the recording mode 
determining means on the recording medium. 

In the above configuration, because the record- 
ing mode determined in the recording mode deter- 

40 mining means is recorded on the recording me- 
dium, the recording mode can be detected in a 
reproducing operation. 

Also, it is preferred that the recording mode 
determining unit additionally include: 

45 servo means for controlling a running speed of 

the recording medium according to the selection of 
the recording speed selecting means and generat- 
ing a control signal to control a running speed of 
the recording medium in a reproducing operation; 

50 control modulating means for modulating the 

control signal generated in the servo means to 
multiplex the recording mode determined in the 
recording mode determining means with the run- 
ning speed indicated by the control signal; and 

55 second magnetic head means for recording the 

control signal modulated in the control modulating 
means on the recording medium to reproduce ei- 
ther the high-definition picture signal or the normal 
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picture signal recorded on the recording medium 
with the magnetic head means in the reproducing 
operation according to the recording mode deter- 
mined in the recording mode determining means 
and the recording speed of the recording medium 
selected in the recording speed selecting means. 

In the above configuration, the recording mode 
determined in the recording mode determining 
means is recorded on the recording medium with 
the control signal indicating the running speed of 
the recording medium. Accordingly, any additional 
mode recording area is not required to record the 
recording mode. Therefore, a utilization efficiency 
of the recording medium can be enhanced. 

Also, it is preferred that the recording mode 
determining unit comprises: 

automatic/manual selecting means for selecting 
either an automatic determination of the recording 
mode or a manual determination of the recording 
mode; 

input signal selecting means for selecting ei- 
ther the high-definition picture signal input to the 
selecting means or the normal picture signal input 
to the selecting means on condition that the man- 
ual determination is selected in the automat- 
ic/manual selecting means; 

recording speed selecting means for selecting 
either a standard recording speed or a low record- 
ing speed which is lower than the standard record- 
ing speed, the recording medium being run at the 
standard recording speed or the low recording 
speed selected in the recording speed selecting 
means; 

picture signal detecting means for detecting 
the high-definition picture signal input to the select- 
ing means on condition that the automatic deter- 
mination is selected in the automatic/manual se- 
lecting means; 

recording mode determining means for deter- 
mining a recording mode to select the high-defini- 
tion picture signal in the selecting means according 
to the recording mode for the purpose of the re- 
cording of the high-definition picture signal on the 
recording medium at the standard recording speed 
in cases where the high-definition picture signal is 
detected in the picture signal detecting means, 
select the normal picture signal in the selecting 
means according to the recording mode for the 
purpose of the recording of the normal picture 
signal on the recording medium at the low record- 
ing speed selected in the recording speed select- 
ing means in cases where the high-definition pic- 
ture signal is not detected in the picture signal 
detecting means, select the high-definition picture 
signal in the selecting means according to the 
recording mode for the purpose of the recording of 
the high-definition picture signal on the recording 
medium at the standard recording speed in cases 



where the high-definition picture signal is selected 
in the input signal selecting means, and select the 
normal picture signal in the selecting means ac- 
cording to the recording mode for the purpose of 
s the recording of the normal picture signal on the 
recording medium at the low recording speed in 
cases where the normal picture signal is selected 
in the input signal selecting means. 

In the above configuration, the input signal 
10 selecting means is provided in the recording mode 
determining unit to manually select either the high- 
definition picture signal or the normal picture signal 
input to the selecting means on condition that the 
manual determination is selected in the automat- 
es ic/manual selecting means. Therefore, in cases 
where the normal picture signal is selected in the 
input signal selecting means, the normal picture 
signal can be selectively recorded on the recording 
medium even though the normal picture signal and 
20 the high-definition picture signal are simultaneously 
input to the selecting means. Accordingly, even 
though a recording capacity of the recording me- 
dium is small, the normal picture signal can be 
selectively recorded for a long time because the 
25 normal picture signal is recorded at the low record- 
ing speed. 

Also, the picture signal detecting means is 
provided in the recording mode determining unit to 
automatically select the high-definition picture sig- 

30 nal input to the selecting means on condition that 
the automatic determination is selected in the auto- 
matic/manual selecting means. Accordingly, the 
high-definition picture signal utilized to record a 
program at a high quality can be recorded in 

35 preference to the normal picture signal utilized to 
record a program at a normal quality even though 
the high-definition picture signal and the normal 
picture signal are simultaneously input to the se- 
lecting means. 

40 Also, the third and fourth object is achieved by 

the provision of a picture signal recording appara- 
tus for recording a first normal picture signal, a 
second normal picture signal and a high-definition 
picture signal in which the number of scanning 

45 lines is higher than that in the first or second 
normal picture signal, comprising: 

picture signal detecting means for detecting a 
high-definition picture signal; 

recording speed selecting means for selecting 

so either a standard recording speed or a low record- 
ing speed which is lower than the standard record- 
ing speed, a recording medium being run at the 
standard recording speed or the low recording 
speed selected in the recording speed selecting 

55 means; 

recording mode determining means for deter- 
mining a recording mode by adopting a first re- 
cording mode in cases where the high-definition 
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picture signal is detected in the picture signal de- 
tecting means, adopting a second recording mode 
in cases where the high-definition picture signal is 
not detected in the picture signal detecting means 
on condition that the low recording speed is se- 
lected in the recording speed selecting means, and 
adopting a third recording mode in cases where 
the high-definition picture signal is not detected in 
the picture signal detecting means on condition 
that the standard recording speed is selected in the 
recording speed selecting means; 

selecting means for selecting the high-defini- 
tion picture signal input to the selecting means in 
cases where the first recording means is adopted 
in the recording mode determining means, select- 
ing the first normal picture signal input to the 
selecting means in cases where the second record- 
ing means is adopted in the recording mode deter- 
mining means, and selecting the first and second 
normal picture signals input to the selecting means 
in cases where the third recording means is adopt- 
ed in the recording mode determining means; 

recording processing means for alternately de- 
leting a first color difference signal and a second 
color difference signal pertaining to the high-defini- 
tion picture signal on every scanning line to pro- 
duce a thinned first color difference signal and a 
thinned second color difference signal in cases 
where the high-definition picture signal is selected 
in the selecting means, time-compressing the 
thinned first and second color difference signals on 
every scanning line, time-compressing a luminance 
signal pertaining to the high-definition picture signal 
on every scanning line in cases where the high- 
definition picture signal is selected in the selecting 
means, multiplexing in time division half of the 
luminance signal time-compressed and the thinned 
first color difference signal time-compressed on 
every scanning line to produce a first recorded TCI 
signal pertaining to the high-definition picture sig- 
nal, multiplexing in time division remaining half of 
the luminance signal time-compressed and the 
thinned second color difference signal time-com- 
pressed on every scanning line to produce a sec- 
ond recorded TCI signal pertaining to the high- 
definition picture signal, time-compressing a lu- 
minance signal and first and second color dif- 
ference signals pertaining to the first normal picture 
signal on every scanning line in cases where the 
first normal picture signal is selected in the select- 
ing means, multiplexing in time division the lu- 
minance signal time-compressed and the first and 
second color difference signals time-compressed 
on every scanning line to produce a first recorded 
TCI signal pertaining to the first normal picture 
signal, time-compressing a luminance signal and 
first and second color difference signals pertaining 
to the second normal picture signal on every scan- 



ning line in cases where the second normal picture 
signal is selected in the selecting means, and mul- 
tiplexing in time division the luminance signal time- 
compressed and the first and second color dif- 

5 ference signals time-compressed on every scan- 
ning line to produce a second recorded TCI signal 
pertaining to the first normal picture signal; and 

magnetic head means for recording the first 
and second recorded TCI signals pertaining to the 

;o high-definition picture signal on the recording me- 
dium at the standard recording speed selected in 
the recording speed selecting means, recording the 
first recorded TCI signal pertaining to the first nor- 
mal picture signal on the recording medium at the 

75 low recording speed selected in the recording 
speed selecting means, and recording the first and 
second recorded TCI signals pertaining to the first 
and second normal picture signals on the recording 
medium at the standard recording speed selected 

20 in the recording speed selecting means. 

In the above configuration, a high-definition pic- 
ture signal input to the selecting means is detected 
in the picture signal detecting means, and either a 
standard recording speed or a low recording speed 

25 is selected in the recording speed selecting means. 
Thereafter, a recording mode is determined in the 
recording mode determining means according to 
the detection of the high-definition picture signal 
and the selection of a recording speed. In cases 

30 where the high-definition picture signal is detected, 
a first recording mode is adopted as the recording 
mode. In cases where the high-definition picture 
signal is not detected on condition that the low 
recording speed is selected, a second recording 

as mode is adopted as the recording mode. In cases 
where the high-definition picture signal is not de- 
tected on condition that the standard recording 
speed is selected, a third recording mode is adopt- 
ed as the recording mode. Thereafter, the high- 

40 definition picture signal, a first normal picture signal 
or a second normal picture signal is recorded on a 
recording medium according to the recording mode 
determined in the recording mode determining 
means. 

45 In detail, in cases where the first recording 

mode is adopted, the high-definition picture signal 
is selected in the selecting means and is pro- 
cessed in the recording processing means. That is, 
first and second color difference signals pertaining 

so to the high-definition picture signal are alternately 
deleted on every scanning line to produce a 
thinned first color difference signal and a thinned 
second color difference signal. Thereafter, half of a 
luminance signal pertaining to the high-definition 

55 picture signal and the thinned first color difference 
signal are time-compressed and multiplexed in 
time division to produce a first recorded TCI signal, 
and remaining half of the luminance signal and the 



9 



15 



EPO 630 161 A2 



16 



thinned second color difference signal are time- 
compressed and multiplexed in time division to 
produce a second recorded TCI signal. Thereafter, 
the first and second recorded TCI signals are re- 
corded on the recording medium through the mag- 
netic head means at the standard recording speed. 

In cases where the second recording mode is 
adopted, the first normal picture signal is selected 
in the selecting means and is processed in the 
recording processing means. That is, a luminance 
signal and first and second color difference signals 
pertaining to the first normal picture signal are 
time-compressed and multiplexed to produce a first 
recorded TCI signal. Thereafter, the first recorded 
TCI signal is recorded on the recording medium 
through the magnetic head means at the low re- 
cording speed. 

In cases where the third recording mode is 
adopted, the first and second normal picture sig- 
nals are selected in the selecting means and are 
processed in the recording processing means. That 
is, a luminance signal and first and second color 
difference signals pertaining to the first normal pic- 
ture signal are time-compressed and multiplexed to 
produce a first recorded TCI signal. Also, a lu- 
minance signal and first and second color dif- 
ference signals pertaining to the second normal 
picture signal are time-compressed and multiplex- 
ed to produce a second recorded TCI signal. 
Thereafter, the first and second recorded TCI sig- 
nals are recorded on the recording medium 
through the magnetic head means at the low re- 
cording speed. 

Accordingly, two types of normal picture sig- 
nals pertaining to two different programs can be 
simultaneously recorded on the recording medium 
at the standard recording speed. 

Also, the first and second objects are achieved 
by the provision of a picture signal reproducing 
apparatus for reproducing a normal picture signal 
and a high-definition picture signal in which the 
number of scanning lines is higher than that in the 
normal picture signal, comprising: 

recording medium means for recording a re- 
produced TCI signal pertaining to a normal picture 
signal, first and second reproduced TCI signals 
pertaining to a high-definition picture signal, a first 
control signal in which a recording speed of the 
high-definition picture signal and a recording mode 
of the high-definition picture signal is multiplexed, 
and a second control signal in which a recording 
speed of the normal picture signal and a recording 
mode of the normal picture signal is multiplexed, 
the reproduced TCI signal pertaining to the normal 
picture signal being composed of a luminance sig- 
nal, first and second color difference signals mul- 
tiplexed with each other on every scanning line and 
a recording mode signal indicating the recording 



mode of the normal picture signal, the first repro- 
duced TCI signal pertaining to the high-definition 
picture signal being composed of half of luminance 
signal, a thinned first color difference signal mul- 

5 tipiexed with each other on every scanning line and 
a recording mode signal indicating the recording 
mode of the high-definition picture signal, the sec- 
ond reproduced TCI signal pertaining to the high- 
definition picture signal being composed of remain- 

io ing half of luminance signal and a thinned second 
color difference signal multiplexed with each other 
on every scanning line, and the thinned first and 
second color difference signals being composed of 
first and second color difference signals alternately 

15 deleted on every scanning line; 

magnetic head means for reading either the 
reproduced TCI signal pertaining to the normal 
picture signal recorded on the recording medium 
means or the first and second reproduced TCI 

20 signals pertaining to the high-definition picture sig- 
nal recorded on the recording medium means and 
reading either the first control signal or the second 
control signal recorded on the recording medium 
means; 

25 normal or search reproducing mode selecting 

means for selecting either a normal reproducing 
mode or a search reproducing mode in which the 
reproduced TCI signal pertaining to the normal 
picture signal or the first and second reproduced 

30 TCI signals pertaining to the high-definition picture 
signal are intermittently read out from the recording 
medium means through the magnetic head means; 

reproducing mode determining means for de- 
termining a reproducing mode corresponding to the 

35 recording mode signal included in either the repro- 
duced TCI signal pertaining to the normal picture 
signal or the first reproduced TCI signal pertaining 
to the high-definition picture signal in cases where 
the normal reproducing mode is selected in the 

40 normal or search reproducing mode selecting 
means and determining a reproducing mode cor- 
responding to the recording mode multiplexed in 
the first or second control signal recorded on the 
recording medium means in cases where the 

45 search reproducing mode is selected in the normal 
or search reproducing mode selecting means; 

reproducing processing means for reproducing 
the luminance signal and the first and second color 
difference signals of the normal picture signal from 

50 the reproduced TCI signal pertaining to the normal 
picture signal read in the magnetic head means 
according to the reproducing mode determined in 
the reproducing mode determining means in cases 
where the reproduced TCI signal pertaining to the 

55 normal picture signal is read in the magnetic head 
means and reproducing the luminance signal and 
the first and second color difference signals of the 
high-definition picture signal from the first and sec- 
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ond reproduced TCI signals pertaining to the high- 
definition picture signal read in the magnetic head 
means according to the reproducing mode deter- 
mined in the reproducing mode determining means 
in cases where the first and second reproduced s 
TCI signals pertaining to the high-definition picture 
signal are read in the magnetic head means; and 

selecting means for selecting either the lu- 
minance signal and the first and second color dif- 
ference signals of the normal picture signal or the 10 
luminance signal and the first and second color 
difference signals of the high-definition picture sig- 
nal according to the reproducing mode determined 
in the reproducing mode determining means. 

In the above configuration, the determination of 75 
a reproducing mode corresponding to a recording 
mode which regulates the recording of a normal 
picture signal or a high-definition picture signal is 
required to reproduce the normal picture signal or 
the high-definition picture signal, in the present 20 
invention, the recording mode of the high-definition 
picture signal is included not only in the first repro- 
duced TCI signal but also in the first control signal 
recorded on the recording medium means, and the 
recording mode of the normal picture signal is 25 
included not only in the reproduced TCI signal but 
also in the second control signal recorded on the 
recording medium means. In cases where the nor- 
mal reproducing mode is selected in the normal or 
search reproducing mode selecting means, the re- 30 
cording mode included in the reproduced TCI sig- 
nal or the first reproduced TCI signal is distin- 
guished in the reproducing mode determining 
means to determine a reproducing mode. In con- 
trast, in cases where the search reproducing mode 35 
is selected in the normal or search reproducing 
mode selecting means, the recording mode in- 
cluded in the first or second control signal is distin- 
guished in the reproducing mode determining 
means because the reproduced TCI signal or the 40 
first reproduced TCI signal is intermittently read 
from the recording medium means. Accordingly, 
because the recording mode recorded on the re- 
cording medium means is distinguished in the re- 
producing mode determining means, a reproducing 45 
mode corresponding to the recording mode can be 
rapidly determined in the reproducing mode deter- 
mining means. 

Also, because the recording mode included in 
the first reproduced TCI signal (or the reproduced 50 
TCI signal) is distinguished in case of the selection 
of the normal reproducing mode, the recording 
mode can be detected each time the first repro- 
duced TCI signal equivalent to a frame of picture 
signal is reproduced even though the recording 55 
mode is indicated by a plurality of bits. In addition, 
because the recording mode included in the first or 
second control signal is distinguished in case of 



the selection of the search reproducing mode, the 
recording mode can be rapidly distinguished in the 
reproducing mode determining means to determine 
the reproducing mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects, features and advantages of the 
present invention will be apparent from the follow- 
ing description taken in conjunction with the ac- 
companying drawings, in which: 

Fig. 1 is a block diagram of a picture signal 
recording apparatus according to a first embodi- 
ment; 

Figs. 2(A) to 2(l) are respectively a timing chart 
showing a time division multiplexing of a lu- 
minance signal Yi (i = 1 ,2,--) and first and second 
color difference signals PRi, PBi performed in a 
recording processing means shown in Fig. 1 ; 
Fig. 3A shows a series of first pixels selected as 
sampling points S1 in each of horizontal scan- 
ning lines on every other scanning line to form a 
first color difference line signal PRi and another 
series of second pixels selected as sampling 
points S2 in each of other horizontal scanning 
lines on every other scanning line to form a 
second color difference line signal PBi, the 
scanning line pertaining to the sampling points 
S1 and the scanning line pertaining to the sam- 
pling points S2 being alternately arranged in a 
field of picture image; 

Fig. 3B shows a series of first pixels selected as 
sampling points S1 on every other pixel in each 
of horizontal scanning lines and another series 
of second pixels selected as sampling points S2 
on every other pixel in each of horizontal scan- 
ning lines; 

Fig. 3C conceptually shows horizontal scanning 
lines in a high-definition television (HDTV) sig- 
nal, horizontal scanning lines in a reduced HD 
signal equivalent to a MUSE signal, even-num- 
bered horizontal scanning lines in the line re- 
duced signal and odd-numbered horizontal 
scanning lines in the line reduced signal; 
Fig. 4 is a block diagram of a recording pro- 
cessing means shown in Fig. 1; 
Fig. 5A shows a wave form of a first recorded 
TCI signal Sr1 ; 

Fig. 5B shows a wave form of a second re- 
corded TCI signal Sr2; 

Fig. 6 is an upper front view of a rotational drum 

to show an arrangement of pairs of magnetic 

heads on the rotational drum; 

Fig. 7 shows a pattern of the first and second 

recorded TCI signals Sr1, Sr2 recorded on a 

magnetic tape MT in case of a first recording 

mode; 
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Fig. 8 shows another pattern of the first and 
second recorded TCI signals Sr1, Sr2 recorded 
on a magnetic tape MT in case of a first record- 
ing mode according to a modification of the first 
embodiment; 5 
Fig. 9 is a block diagram of a recording mode 
determining section shown in Fig. 1; 
Fig. 10 is a flow chart showing an operation 
performed in the recording mode determining 
section to determine a recording mode selected io 
from among first to third recording modes; 
Fig. 11 A shows a wave form of a recording 
control signal Src in which a high level period is 
set to X% to designate a code "0"; 
Fig. 12B shows a wave form of the recording 75 
control signal Src in which a high level period is 
set to Y% to designate a code "1 "; 
Fig. 12A shows a relationship between a record- 
ing mode determined in a recording mode de- 
termining means shown in Fig. 30 and a code 20 
indicated by the recording control signal Src; 
Fig. 12B shows another relationship between a 
recording mode determined in the recording 
mode determining means shown in Fig. 9 and a 
code indicated by the recording control signal 25 
Src; 

Fig. 13 is a flow chart showing an operation 
performed in the recording mode determining 
section shown in Fig. 30 to adopt either the first 
or second recording mode; 30 
Fig. 14 is a block diagram of a picture signal 
reproducing apparatus according to the first em- 
bodiment of the present invention; 
Fig. 15 is a block diagram of a reproduction 
processing means shown in Fig. 14; 35 
Fig. 16 is another block diagram of a reproduc- 
tion processing means shown in Fig. 14 accord- 
ing to a modification of the first embodiment; 
Fig. 17 is a conceptual view showing an action 
of calculating means shown in Fig. 16 in cases 40 
where the color difference signals PR, PB are 
produced according to a modified method 
shown in Fig. 13B; and 

Fig. 18 is a block diagram of a reproducing 
mode determining section shown in Fig. 14. 45 

DETAIL DESCRIPTION OF THE PREFERRED EM- 
BODIMENTS 

Preferred embodiments of picture signal re- so 
cording/reproducing apparatus and method accord- 
ing to the present invention are described with 
reference to drawings. 

A first embodiment according to the present 
invention is described to solve the first object. 55 

Fig. 1 is a block diagram of a picture signal 
recording apparatus according to a second em- 
bodiment. 



In a picture signal recording apparatus 101 
shown in Fig. 1, a high-definitin picturesignal 
(Hereinafter, called an HD signal) and an NTSC 
type of picture signal classified as a normal picture 
signal conventionally utilized are recorded accord- 
ing to one of various recording modes. The HD 
signal Sin is a signal selected from among a lu- 
minance signal Y f a first color difference signal PB 
and a second color difference signal PR in confor- 
mity to Japanese high-vision standards. That is, the 
signals Y f PB and PR are formed by transforming 
three primary color signals such as a red signal R, 
a green signal G and a blue signal B according to 
equations (1), (2) and (3). 

Y1 = 0.71 54*G + 0.0721 *B + 0.21 25*R (1) 

PB1 = 0.5389*(-0.7154*G + 0.9279*B - 0.21 25*R)- 
(2) 

PR1 = 0.6349"(-0.7154*G - 0.072VB + 0.7875"R)- 
(3) 

Here, the symbols Y1, PB1 and PR1 denote an 
input amplitude level of the luminance signal Y, an 
input amplitude level of the first color difference 
signal PB and an input amplitude level of the 
second color difference signal PR. 

A first recording mode is initially described in 
detail. A pair of color difference signals PR, PB 
belonging to the HD signal are respectively com- 
posed of a series of color difference line signals 
PRi (i = 1, 2,--) or PBi. The color difference line 
signals PRi pertaining to even-numbered scanning 
lines are deleted to produce a series of color 
difference line signals PR1 , PR3,--. Also, the color 
difference line signals PBi pertaining to odd-num- 
bered scanning lines are deleted to produce a 
series of color difference line signals PB2, PB4 f — . 
Thereafter, the color difference line signals are 
respectively time-compressed to respectively pro- 
duce a series of compressed color difference line 
signals. Also, a luminance signal Y belonging to the 
HD picture signal is composed of a series of lu- 
minance line signals YL The luminance line signals 
Yi are respectively time-compressed to produce a 
series of compressed luminance line signals. 
Thereafter, the compressed color difference line 
signals and the compressed luminance line signals 
are unified according to a time-division multiplexing 
to produce a time compressed integration (TCI) 
signal, and the TCI signal is splitted in a first 
recorded TCI signal pertaining to odd-numbered 
scanning lines and a second recorded TCI signal 
pertaining to even-numbered scanning lines. There- 
after, the first and second recorded TCI signals and 
an audio signal are simultaneously recorded on 
three corresponding tracks of a high-performance 
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information recording medium such as a metal tape 
or a deposited tape at a standard recording speed 
according to the first recording mode. 

Next, a second recording mode is described. A 
pair of color difference signals belonging to the 
normal picture signal are respectively time-com- 
pressed at every scanning line to produce a com- 
pressed color difference signal. Also, a luminance 
signal belonging to the normal picture signal is 
time-compressed at every scanning line to produce 
a compressed luminance signal. Thereafter, the 
compressed color difference signals and the com- 
pressed luminance signal are unified according to a 
time-division multiplexing to produce a time com- 
pressed integration (TCI) signal, and the TCI signal 
is recorded on a track of the high-performance 
information recording medium at a low recording 
speed equal to 1/3 of the standard recording speed 
according to the second recording mode. 

Next, a third recording mode is described. A 
pair of color difference signals belonging to the 
normal picture signal are respectively time-com- 
pressed at every scanning line to produce a com- 
pressed color difference signal. Also, a luminance 
signal belonging to the normal picture signal is 
time-compressed at every scanning line to produce 
a compressed luminance signal. Thereafter, the 
compressed color difference signals and the com- 
pressed luminance signal are unified according to a 
time-division multiplexing to produce a time com- 
pressed integration (TCI) signal, and the TCI signal 
is recorded on two tracks of the high-performance 
information recording medium at the standard re- 
cording speed according to the third recording 
mode. Next, a fourth recording mode is described. 
A normal picture signal is modulated according to a 
frequency modulation (FM) P and the picture signal 
modulated is recorded on a track of a normal 
information recording medium such as an iron ox- 
ide tape according to the fourth recording mode. 

As shown in Fig. 1, a luminance signal Y, a first 
color difference signal PB and a second color 
difference signal PR of a HD input signal Sin are 
supplied from a transmission path (not shown) to a 
first selecting means 102. The signals Y, PB, PR of 
the HD input picture signal Sin are in conformity to 
Japanese high-vision standards. That is, the signals 
Y, PB and PR are defined according to equations 
(1), (2) and (3). 

Also, a first normal picture signal Saa pertain- 
ing to a first program is supplied from a transmis- 
sion path (not shown) to a first decoder 103 to 
demodulate the signal Saa. Thereafter, a luminance 
signal Yaa, a first color difference signal PBaa and 
a second color difference signal PRaa of the signal 
Saa are produced in the first decoder 103 and are 
supplied to the first selecting means 102. In cases 
where the first recording mode is performed ac- 



cording to the determination of a recording mode 
determining section 104 in the picture signal re- 
cording apparatus 101, the luminance signal Y and 
the first and second color difference signals PB, 

5 PR are selected and output from the first selecting 
means 102. In contrast, in cases where the second 
or third recording mode is performed according to 
the determination of the recording mode determin- 
ing section 104, the luminance signal Yaa and the 

10 first and second color difference signals PBaa, 
PRaa are selected and output from the first select- 
ing means 102. The signals selected in the first 
selecting means 102 are converted to digital sig- 
nals in analogue-to-digital (A/D) converters 105a, 

75 105b, 105c, and the digital signals are supplied to 
a recording processing means 106. 

Also, a second normal picture signal Sbb per- 
taining to a second program is supplied from a 
transmission path (not shown) to a second select- 

20 ing means 107. In the second selecting means 107, 
the second normal picture signal Sbb is supplied to 
a second decoder 108 in cases where the third 
recording mode is performed according to the de- 
termination of the recording mode determining sec- 

25 tion 104. In contrast, the second normal picture 
signal Sbb is supplied to a conventional recording 
means 109 in cases where the fourth recording 
mode is performed according to the determination 
of the recording mode determining section 104. In 

30 the second decoder 108, the second normal pic- 
ture signal Sbb is demodulated in the same man- 
ner as in the first decoder 103 to produce a lu- 
minance signal Ybb, a first color difference signal 
PBbb and a second color difference signal PRbb. 

35 Thereafter, the signals Ybb, PBbb, PRbb are con- 
verted to digital signals in analogue-to-digital (A/D) 
converters 105d, 105e and 105f, and the digital 
signals are supplied to the recording processing 
means 106. 

40 Therefore, the luminance signal Y and the first 

and second color difference signals PB, PR of the 
HD input signal Sin are supplied to the recording 
processing means 106 in case of the first recording 
mode, the luminance signal Yaa and the first and 

45 second color difference signals PBaa, PRaa of the 
first normal picture signal Saa are supplied to the 
recording processing means 106 in case of the 
second recording mode, and the luminance signal 
Yaa and the first and second color difference sig- 

50 nals PBaa, PRaa of the first normal picture signal 
Saa and the luminance signal Ybb and the first and 
second color difference signals PBbb, PRbb of the 
second normal picture signal Sbb are supplied to 
the recording processing means 106 in case of the 

55 third recording mode. 

Next, an action of the recording processing 
means 106 is described with reference to Figs. 2- 
(A) to 2(l). 
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Figs. 2(A) to 2(l) are respectively a timing chart 
showing a time division multiplexing of the lu- 
minance signal and the first and second color dif- 
ference signals performed in the recording pro- 
cessing means 106. Numerals in Figs. 2(A) to 2(l) 5 
denote the numbers of the horizontal scanning 
lines. 

In case of the first recording mode, first color 
difference line signals PRi pertaining to even-num- 
bered scanning lines in the first color difference io 
signal PB shown in Fig. 2(B) are respectively de- 
leted to produce a series of first color difference 
line signals PRi pertaining to odd-numbered scan- 
ning lines, and the First color difference line signals 
PRi pertaining to odd-numbered scanning lines are 75 
respectively time-compressed to produce a series 
of compressed first color difference line signals. In 
the same manner, second color difference line sig- 
nals PBi pertaining to odd-numbered scanning 
lines in the second color difference signal PB 20 
shown in Fig. 2(B) are respectively deleted to pro- 
duce a series of second color difference line sig- 
nals PBi pertaining to even-numbered scanning 
lines, and the second color difference line signals 
PBi pertaining to even-numbered scanning lines 25 
are respectively time-compressed to produce a se- 
ries of compressed second color difference line 
signals. Also, luminance line signals Yi of the lu- 
minance signal Y shown in Fig. 2(A) are respec- 
tively time-compressed to produce a series of v 30 
compressed luminance line signals. Thereafter, the 
compressed color difference line signals of the 
color difference signals PB, PR and the com- 
pressed luminance line signals are unified accord- 
ing to a time-division multiplexing to produce a 35 
time compressed integration (TCI) signal, and the 
TCI signal is splitted into a first recorded TCI signal 
Sr1 pertaining to odd-numbered scanning lines 
shown in Fig. 2(D) and a second recorded TCI 
signal Sr2 pertaining to even-numbered scanning 40 
lines shown in Fig. 2(E). In detail, as shown in Fig. 
2(D), the compressed first color difference line sig- 
nals PRi pertaining to odd-numbered scanning 
lines and the luminance line signals Yi pertaining to 
odd-numbered scanning lines are alternately ar- 45 
ranged in order of odd-numbered scanning line to 
form the first recorded TCI signal Sr1. Also, as 
shown in Fig. 2(E), the compressed second color 
difference line signals PBi pertaining to even-num- 
bered scanning lines and the luminance line sig- 50 
nals Yi pertaining to even-numbered scanning lines 
are alternately arranged in order of even-numbered 
scanning line to form the second recorded TCI 
signal Sr2. A ratio of a period P1 of the time 
compressed color difference line signal PBi or PRi 55 
to another period P2 of the time compressed lu- 
minance line signal Yi is set to 1:3. In other words, 
a ratio in time compression degree of the time 



compressed color difference line signal PBi or PRi 
to the time compressed luminance line signal Yi is 
set to 3:1. 

The generation of the color difference line sig- 
nal PBi or PRi is described with reference to Fig. 
3A. 

Fig. 3A shows a series of first pixels selected 
as sampling points S1 in a horizontal scanning line 
to form a first color difference line signal PRi and 
another series of second pixels selected as sam- 
pling points S2 in another horizontal scanning line 
to form a second color difference line signal PBi, 
the scanning line pertaining to the sampling points 
S1 and the scanning line pertaining to the sampling 
points S2 being alternately arranged in a field of 
picture image. 

As shown in Fig. 3A, the horizontal scanning 
lines arranged in a field alternately correspond to a 
first color difference line signal PRi and a second 
color difference line signal PBi at every scanning 
line. That is, a first color difference line signal PRi 
is produced by pieces of information designated by 
pixels placed in a horizontal scanning line cor- 
responding to the first color difference line signal 
PRi, and a second color difference line signal PBi 
is produced by pieces of information designated by 
pixels placed in a horizontal scanning line cor- 
responding to the second color difference line sig- 
nal PBi. 

In this embodiment, the horizontal scanning 
lines corresponding to the color difference line sig- 
nals PRi, PBi are arranged in a field of picture 
image. However, it is applicable that a first color 
difference line signal PRi and a second color dif- 
ference line signal PBi be alternately selected on 
every other line in a frame of picture image. Also, 
there is another method as a modification of the 
second embodiment to generate the color differ- 
ence line signals PRi, PBi. As shown in Fig. 3B, 
pixels placed in a horizontal scanning line are al- 
ternately selected as a sampling point S1 of a first 
color difference line signal PRi and another sam- 
pling point S2 of a second color difference line 
signal PBi, and a series of sampling points S1 
connected by a dotted line Ld over two horizontal 
scanning lines is regarded as first pixels pertaining 
to a first color difference line signal PRi. The first 
color difference line signal PRi is produced by 
pieces of information designated by the first pixels. 
Also, a series of sampling points S2 connected by 
a line (not shown) over two horizontal scanning 
lines is regarded as second pixels pertaining to a 
second color difference line signal PBi. The second 
color difference line signal PBi is produced by 
pieces of information designated by the second 
pixels. 

In the picture signal recording apparatus 101, a 
servo system arranged in the recording mode de- 
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termining section 104 is utilized for the normal 
picture signals Saa, Sbb and the HD input signal 
Sin, and video tracks on which the recorded TCI 
signals Sr1 , Sr2 are recorded are arranged side by 
side. Therefore, a drum diameter and a tape run- s 
ning speed in the picture signal recording appara- 
tus 101 are the same as those in a conventional 
picture signal recording apparatus operated ac- 
cording to a VHS method or an 8 mm film method. 
As a result, the number of horizontal scanning lines 10 
of a picture signal possible to be recorded on a 
track of a recording tape in the picture signal 
recording apparatus 101 is limited to 262.5 lines 
which is the same as that in the conventional 
picture signal recording apparatus. In contrast, the 75 
number of horizontal scanning lines of the HD input 
signal Sin is equal to 562. 5 per a field. Therefore, 
even though the horizontal scanning lines of the 
HD input signal Sin is splitted in two, there is a 
drawback that the number of horizontal scanning 20 
lines splitted is over 262. 5. To avoid the drawback, 
upper and lower horizontal scanning lines including 
a vertical synchronizing signal of the HD input 
signal Sin arranged in upper and lower sides of an 
image plane are deleted, and another vertical syn- 25 
chronizing signal newly added and remaining effec- 
tive horizontal scanning lines of the HD input signal 
Sin are converted in the recording processing 
means 106. In detail, as shown in Fig. 3C, upper 
and lower horizontal scanning lines including a 30 
vertical synchronizing signal of the HD input signal 
Sin (or HDTV signal) arranged in upper and lower 
sides of an image plane are deleted to form a 
reduced HD signal equivalent to a MUSE signal in 
which the number of effective horizontal scanning 35 
lines is equal to 1032. Thereafter, the effective 
scanning lines of the reduced HD signal are split- 
ted into a group of odd-numbered horizontal scan- 
ning lines of the first recorded TCI signal Sr1 and a 
group of even-numbered horizontal scanning lines 40 
of the second recorded TCI signal Sr2. 

Next, in case of the second recording mode, 
the luminance signal Yaa shown in Fig. 2(F) and 
the first and second color difference signals PBaa, 
PRaa shown in Figs. 2(G), 2(H) are supplied to the 45 
recording processing means 106. Thereafter, the 
first and second color difference signals PBaa, 
PRaa are respectively time-compressed, and the 
luminance signal Yaa is time-compressed. There- 
after, the first and second color difference signals 50 
PBaa, PRaa time-compressed and the luminance 
signal Yaa time-compressed are multiplexed ac- 
cording to the time division multiplexing to form the 
first recording TCI signal Sr1 shown in Fig. 2(l). In 
this case, a relationship among a period P3 of the 55 
first color difference signal PRaa compressed, a 
period P4 of the second color difference signal 
PBaa compressed, and a period P5 of the lu- 



minance signal Yaa compressed is set to P3:P4:P5 
= 1:1:6. In other words, a ratio in time compres- 
sion degree of the first color difference signal PRaa 
compressed to the luminance signal Yaa com- 
pressed is set to 6:1 , and a ratio in time compres- 
sion degree of the second color difference signal 
PBaa compressed to the luminance signal Yaa 
compressed is set to 6:1. Therefore, the time com- 
pression ratio (6:1) in the first normal picture signal 
Saa is larger than the time compression ratio (3:1) 
in the HD input signal Sin. 

In case of the third recording mode, the first 
recorded TCI signal Sr1 is formed of the first 
normal picture signal Saa pertaining to the first 
program in the same manner as in the second 
recording mode. Also, the luminance signal Ybb 
and the first and second color difference signals 
PBbb, PRbb of the second normal picture signal 
are supplied to the recording processing means 
106. Thereafter, the first and second color dif- 
ference signals PBbb, PRbb are respectively time- 
compressed, and the luminance signal Ybb is time- 
compressed. Thereafter, the first and second color 
difference signals PBbb, PRbb time-compressed 
and the luminance signal Ybb time-compressed are 
multiplexed according to the time division mul- 
tiplexing to form the second recorded TCI signal 
Sr2. In this case, a relationship among a period of 
the first color difference signal PRbb compressed, 
a period of the second color difference signal PBbb 
compressed, and a period of the luminance signal 
Ybb compressed is set to 1:1:6 in the same man- 
ner as in the first recorded TCI signal Sr1 . 

Next, a frequency band in each of the first, 
second and third recording modes is described on 
condition that a frequency band Br of each of the 
recorded TCI signals Sr1 , Sr2 transferred in a head 
tape system described later is almost 8 MHz. In 
case of the first recording mode, the luminance 
signal Y pertaining to the recorded TCI signals Sr1, 
Sr2 is interposed in a period equal to 3/4 of a line 
period of the normal picture signal Saa or Sbb, as 
shown in Figs. 2(D), 2(E). Also, a line period of the 
HD input signal Sin is almost 1/2 of the line period 
of the normal picture signal Saa or Sbb. Therefore, 
a frequency band By of the luminance signal Y in 
case of the conversion of the recording TCI signal 
Sr1 or Sr2 to the HD input signal Sin is calculated 
to 12 MHz according to a following equation (5). 

By = Br x 3/4 x 2 (5) 

Also, frequency bands Be of the color difference 
signals PB. PR pertaining to the recorded TCI 
signals Sr1, Sr2 are respectively calculated to 4 
MHz according to a following equation (6) in case 
of the conversion of the recorded TCI signal Sr1 or 
Sr2 to the HD input signal Sin. 
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By = Br x 1/4 x 2 (6) 

Therefore, a ratio By: Be of the frequency band By 
of the luminance signal Y to the frequency band Be 
of the color difference signal PB or PR is equal to 
3:1 . Though the ratio By: Be differs from a ratio 4:1 
of the number (373) of samples of a luminance 
signal pertaining to a MUSE signal to the number 
(93) of samples of a color signal pertaining to the 
MUSE signal, the first recording mode is appro- 
priate to recording of the MUSE signal of which a 
frequency is converted to a base band because of 
a frequency band (about 12 MHz) of a luminance 
signal and frequency bands (about 3 MHz) of color 
difference signals in a dynamic image formed of 
MUSE signals. 

Next, in case of the second or third recording 
mode, because the luminance signal Yaa pertaining 
to the first recorded TCI signal Sr1 is interposed in 
a period equal to 6/8 of the line period of the first 
normal picture signal Saa as shown in Fig. 2(l), a 
frequency band Bya of the luminance signal Yaa is 
calculated to 6 MHz according to a following equa- 
tion (7) in case of the conversion of the first record- 
ing TCI signal Sr1 to the first normal picture signal 
Saa. 

Bya = Br x 6/8 (7) 

Also, frequency bands Bca of the color difference 
signals PBaa, PRaa pertaining to the first recorded 
TCI signal Sr1 are respectively calculated to 1 MHz 
according to a following equation (8) in case of the 
conversion of the first recording TCI signal Sr1 to 
the first normal picture signal Saa. 

Bca = Br x 1/8 (8) 

The frequency band Bya = 6 MHz of the 
luminance signal Yaa is equivalent to a resolution 
represented by 480 horizontal scanning lines. 
Therefore, the resolution is superior to that repre- 
sented by 420 to 430 horizontal scanning lines 
which is achieved by performing a conventional 
high-quality recording method such as a S-VHS 
method or a high eight method. Also, the frequency 
band Bca = 1 MHz of the color difference signal 
PBaa or PRaa is sufficiently wide for home use 
because a processing frequency band of a color 
signal in a household television receiver is almost 
500 KHz. 

Fig. 4 is a block diagram of the recording 
processing means 106. 

As shown in Fig. 4, the recording processing 
means 106 comprises a pair of recording process- 
ing units 131a, 131b for alternately writing and 
reading the HD input signal Sin, the first normal 



picture signal Saa, or the second normal picture 
signal Sbb to alternately produce a pair of first and 
second recorded TCI signals Sr1 , Sr2, a switching 
circuit 132 for alternately receiving the first re- 
s corded TCI signal Sr1 from the recording process- 
ing units 131a, 131b to successively produce the 
first recorded TCI signal Sr1, and a switching cir- 
cuit 133 for alternately receiving the second re- 
corded TCI signal Sr2 from the recording process- 

70 ing units 131a, 131b to successively produce the 
second recorded TCI signal Sr2. 

Each of the processing units 131a, 131b com- 
prises a memory region 134 having six field memo- 
ries M1 to M6 for storing the luminance signal Y of 

15 the HD input signal Sin pertaining to odd-numbered 
scanning lines or the luminance signal Yaa of the 
first normal picture signal Saa in the field memory 
M1, storing the first color difference signal PR of 
the HD input signal Sin pertaining to odd-numbered 

20 scanning lines or the first color difference signal 
PRaa of the first normal picture signal Saa in the 
field memory M2, storing the second color dif- 
ference signal PB of the HD input signal Sin per- 
taining to odd-numbered scanning lines or the sec- 

25 ond color difference signal PBaa of the first normal 
picture signal Saa in the field memory M3, storing 
the luminance signal Y of the HD input signal Sin 
pertaining to even-numbered scanning lines or the 
luminance signal Ybb of the second normal picture 

30 signal Sbb in the field memory M4, storing the first 
color difference signal PR of the HD input signal 
Sin pertaining to even-numbered scanning lines or 
the first color difference signal PRbb of the second 
normal picture signal Sbb in the field memory M5, 

35 and storing the second color difference signal PB 
of the HD input signal Sin pertaining to even- 
numbered scanning lines or the second color dif- 
ference signal PBbb of the second normal picture 
signal Sbb in the field memory M6, a switching 

40 circuit 135 for selecting either the luminance signal 
Y or Ybb to write the selected luminance signal to 
the field memory M4, a switching circuit 136 for 
selecting either the first color difference signal PR 
or PRbb to write the selected signal to the field 

45 memory M5, a switching circuit 137 for selecting 
either the second color difference signal PB or 
PBbb to write the selected signal to the field mem- 
ory M6, a switching circuit 138 for selecting either 
the first color difference signal PR, PRaa stored in 

so the field memory M2 or the first color difference 
signal PRbb stored in the field memory M5, a 
switching circuit 139 for selecting either the second 
color difference signal PB, PBaa stored in the field 
memory M3 or the second color difference signal 

55 PBbb stored in the field memory M6, a first read 
only memory (ROM) 140, a first selector 141 for 
combining an output signal read from the first ROM 
140, the luminance signal Y or Yaa read from in the 
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field memory M1, and a signal selected in the 
switching circuit 138 and the second color dif- 
ference signal PB or PBaa read from the field 
memory M3, a second ROM 142, and a second 
selector 143 for combining an output signal read 5 
from the second ROM 142, the luminance signal Y 
or Ybb read from the field memory M4, the first 
color difference signal read from the field memory 
M5 and a signal selected in the switching circuit 
139. 10 

Writing and reading operations in the process- 
ing unit 161a are performed independent of those 
in the processing unit 161b. That is, though a 
period of two scanning lines in the HD input signal 
Sin is shorter than that of a scanning line in the 75 
normal picture signal Saa or Sbb, an additional 
memory capacity is provided to each of the field 
memories M1 to M6 to avoid an adverse influence 
resulting from the difference between the periods. 

In the above configuration of the recording 20 
processing means 106, operations performed in the 
means 106 are initially described in case of the 
first recording mode. Luminance line signals Y1, 
Y3,~ pertaining to odd-numbered scanning lines in 
the luminance signal Y are selected in the switch- 25 
ing circuit 135 and are written in the field memory 
M1, and luminance line signals Y2, Y4« pertaining 
to even-numbered scanning lines in the luminance 
signal Y are selected in the switching circuit 135 
and are written in the field memory M4. Also, first 30 
color difference line signals PR1, PR3,~ pertaining 
to odd-numbered scanning lines in the first color 
difference signal PR are selected in the switching 
circuit 136 and are written in the field memory M2, 
and first color difference line signals PR2, PR4,— 35 
pertaining to even-numbered scanning lines in the 
first color difference signal PR are selected in the 
switching circuit 136 and are written in the field 
memory M5. Also, second color difference line 
signals PB1, PB3,~ pertaining to odd-numbered ao 
scanning lines in the second color difference signal 
PB are selected in the switching circuit 137 and are 
written in the field memory M3, and second color 
difference line signals PB2, PB4,» pertaining to 
even-numbered scanning lines in the second color 45 
difference signal PB are selected in the switching 
circuit 137 and are written in the field memory M6. 
the writing operations of the signals Y, PR, PB are 
respectively performed in synchronization with a 
writing clock. Thereafter, the luminance line signals so 
Y1, Y3,~ written in the field memory M1 are read 
to the first selector 141, the first color difference 
line signals PR1, PR3,~ written in the field memory 
M2 are read to the switching circuit 138, the sec- 
ond color difference line signals PB1 , PB3,— written 55 
in the field memory M3 are read to the switching 
circuit 139 or the first selector 141, the luminance 
line signals Y2, Y4,~ written in the field memory 



M4 are read to the second selector 143, the first 
color difference line signals PR2, PR4,~ written in 
the field memory M5 are read to the switching 
circuit 138 or the second selector 143, and the 
second color difference line signals PB2, PB4,— 
written in the field memory M6 are read to the 
switching circuit 139. The reading operations of the 
signals Y, PR, PB are respectively performed in 
synchronization with a reading clock of which a 
reading frequency is higher than a writing fre- 
quency of the reading clock. 

In cases where the signals Y, PR, PB are 
converted in order of scanning line according to the 
selecting method shown in Fig. 3A, the first color 
difference line signals PR1, PR3 f - written in the 
field memory M2 are always selected in the switch- 
ing circuit 138, and the second color difference line 
signals PB2, PB4,- written in the field memory M6 
are always selected in the switching circuit 139. In 
contrast, in cases where the signals Y, PR, PB are 
converted in order of scanning line according to the 
selecting method shown in Fig. 3B, a first color 
difference line signal written in the field memory 
M2 and a first color difference line signal written in 
the field memory M5 are alternately selected in the 
switching circuit 138 each time a line signal is 
selected, and a second color difference line signal 
written in the field memory M3 and a second color 
difference line signal written in the field memory 
M6 are alternately selected in the switching circuit 
139 each time a line signal is selected. In addition, 
a first color difference line signal written in the field 
memory M2 is selected in the switching circuit 138 
when a second color difference line signal written 
in the field memory M6 is selected in the switching 
circuit 139, and a first color difference line signal 
written in the field memory M5 is selected in the 
switching circuit 138 when a second color dif- 
ference line signal written in the field memory M3 
is selected in the switching circuit 139. 

Thereafter, a line signal selected in the switch- 
ing circuit 138, a luminance line signal written in 
the field memory M1 and an output signal stored in 
the first ROM 140 are transferred to the first selec- 
tor 141 to combine the signals, and a first com- 
bined signal pertaining to the first recording TCI 
signal Sr1 shown in Fig. 2(D) is transferred to the 
switching circuit 132. In this case, any line signal 
written in the field memory M3 is not selected in 
the first selector 141. Also, a line signal selected in 
the switching circuit 139, a luminance line signal 
written in the field memory M4 and an output 
signal stored in the first ROM 142 are transferred 
to the second selector 141 to combine the signals, 
and a second combined signal pertaining to the 
second recorded TCI signal Sr2 shown in Fig. 2(E) 
is transferred to the switching circuit 133. In this 
case, any line signal written in the field memory 
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M5 is not selected in the second selector 143. In 
the same manner, a third combined signal pertain- 
ing to the first recorded TCI signal Sr1 shown in 
Fig. 2(D) is transferred from the processing unit 
131b to the switching circuit 132, and a fourth 
combined signal pertaining to the second recorded 
TCI signal Sr2 shown in Fig. 2(E) is transferred 
from the processing unit 131b to the switching 
circuit 133. In the switching circuit 132, the first and 
third combined signals are combined to produce 
the first recorded TCI signal Sr1. In the switching 
circuit 133, the second and fourth combined sig- 
nals are combined to produce the second recorded 
TCI signal Sr2. 

Fig. 5A shows a wave form of the first recorded 
TCI signal Sri, and Fig. 5B shows a wave form of 
the second recorded TCI signal Sr2. Numerals 
written in Figs. 5A, 5B denote the numbers of 
horizontal scanning lines. 

As shown in Figs. 5A, 5B, the output signals 
transferred from the first and second ROM 140, 
142 are respectively interposed in periods Ta, Tb. 
That is, each of the output signals comprises a 
plurality of switching signals Ssw, a plurality of 
vertical synchronising signals Sv, a plurality of cali- 
brating signals Seal and an information signal Sda. 
The switching signals Ssw are utilized to make a 
margin for the change of magnetic heads. There- 
fore, a magnetic head is changed to another mag- 
netic head during a period of the switching signal 
Ssw: The calibrating signal Seal is utilized for the 
calibration of transmission characteristics between 
an odd-numbered line system represented by the 
first recorded TCI signal Sr1 and an even-num- 
bered system represented by the second recorded 
TCI signal Sr2. The information signal Sda speci- 
fies a time code or an amplification level. Also, the 
information signal Sda includes a piece of record- 
ing mode information indicating a recording mode 
determined in the recording mode determining sec- 
tion 104. 

Next, operations performed in the recording 
processing means 106 are described in case of the 
second recording mode. 

Luminance line signals Yaa1, Yaa2,- of the 
luminance signal Yaa are directly written in the field 
memory M1 without passing through the switching 
circuit 135, first color difference line signals PRaal, 
PRaa2,~ of the first color difference signal PRaa 
are directly written in the field memory M2 without 
passing through the switching circuit 136, and sec- 
ond color difference line signals PBaal , PBaa2,-- of 
the second color difference signal PBaa are di- 
rectly written in the field memory M3 without pass- 
ing through the switching circuit 137. Thereafter, 
the luminance line signals written in the field 
memories M1 to M3 are respectively read out to 
the first selector 141 in synchronization with the 



reading clock, the first color difference line signals 
written in the field memory M2 are respectively 
read out to the first selector 141 through the 
switching circuit 138 in synchronization with the 
5 reading clock, and the second color difference line 
signals written in the field memory M3 are respec- 
tively read out to the first selector 141 in synchro- 
nization with the reading clock. In the first selector 
141, the line signals are combined, and a first 

io combined signal pertaining to the first recorded TCI 
signal Sr1 shown in Fig. 2(l) is transferred to the 
switching circuit 132. In the same manner, a sec- 
ond combined signal pertaining to the first re- 
corded TCI signal Sr1 is transferred from the pro- 

15 cessing unit 131b to the switching circuit 132. In 
the switching circuit 132, the first and second com- 
bined signals are combined to produce the first 
recorded TCI signal Sr1. In this case, the second 
selector 143 does not function. 

20 Next, operations performed in the recording 

processing means 106 are described in case of the 
third recording mode. 

Luminance line signals Yaa1, Yaa2,— of the 
luminance signal Yaa, first color difference line 

25 signals PRaal, PRaa2,-- of the first color difference 
signal PRaa and second color difference line sig- 
nals PBaal, PBaa2,-- of the second color differ- 
ence signal PBaa are written in the field memories 
M1 to M3 and are read out to produce the first 

30 recorded TCI signal Sn in the same manner as in 
the second recording mode. Also, luminance line 
signals Ybb1, Ybb2,» of the luminance signal Ybb 
are written in the field memory M4 after the signals 
are selected in the switching circuit 135, first color 

35 difference line signals PRbbl, PRbb2,~ of the first 
color difference signal PRbb are written in the field 
memory M5 after the signals are selected in the 
switching circuit 136, and second color difference 
line signals PBbbl, PBbb2,- of the second color 

40 difference signal PBbb are written in the field mem- 
ory M6 after the signals are selected in the switch- 
ing circuit 137. Thereafter, an output signal stored 
in the second ROM 142, the luminance line signals 
written in the field memory M4 and the first color 

45 difference line signals written in the field memory 
M5 are transferred to the second selector 143 in 
synchronization with the reading clock. Also, the 
second color difference line signals written in the 
field memory M6 are transferred to the second 

so selector 143 through the switching circuit 139 in 
synchronization with the reading clock. In the sec- 
ond selector 143, the line signals and the output 
signal are combined to produce a first combined 
signal pertaining to the second recorded TCI signal 

55 Sr2, and the first combined signal is transferred to 
the switching circuit 133. In the same manner, a 
second combined signal pertaining to the second 
recorded TCI signal Sr2 is transferred from the 
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processing unit 131b to the switching circuit 133. In 
the switching circuit 133, the first and second com- 
bined signals are combined to produce the second 
recorded TCI signal Sr2. 

Thereafter, as shown in Fig. 1, the first re- 
corded TCI signal Sr1 produced in the recording 
processing means 106 according to the first, sec- 
ond or third recording mode is converted into an 
analog signal in a first digital-to-analog (D/A) 110a 
and is modulated according to a frequency modu- 
lation (FM) in a first modulator 111a. Thereafter, the 
first recorded TCI signal Sr1 modulated is recorded 
on a magnetic tape MT through a pair of first 
magnetic heads 112a, 112b. Also, the second re- 
corded TCI signal Sr2 produced in the recording 
processing means 106 according to the first, sec- 
ond or third recording mode is converted into an 
analog signal in a second digital-to-analog (D/A) 
110b and is modulated according to the frequency 
modulation (FM) in a second modulator 111b. 
Thereafter, the second recorded TCI signal Sr2 
modulated is recorded on the magnetic tape MT 
through a pair of second magnetic heads 113a, 
113b. 

In case of the fourth recording mode, the sec- 
ond normal picture signal Sbb is transferred to the 
conventional recording means 109 through the sec- 
ond selecting means 1 07. The conventional record- 
ing means 109 functions according to a VHS mode 
or an 8 mm mode. That is, a luminance signal Ybb 
of the second normal picture signal Sbb is em- 
phasized and modulated according to a frequency 
modulation (FM). Also, a pair of color signals PRbb, 
PBbb are converted at a low frequency band. 
Thereafter, the luminance signal Ybb modulated 
and the color signals PRbb, PBbb are regulated in 
frequency and multiplexed to produce a recording 
signal Sr3. The recording signal Sr3 is recorded on 
the magnetic tape MT through a pair of third mag- 
netic heads 114a t 114b. 

An arrangement of the magnetic heads on a 
rotational drum is described with reference to Fig. 
6. 

As shown in Fig. 6, the first magnetic heads 
112a, 112b, the second magnetic heads 113a, 
113b and the third magnetic heads 114a, 114b are 
arranged at the periphery of a rotational drum 115 
at the same height. In addition, a pair of fourth 
magnetic heads 116a, 116b utilized according to 
the first, second , third or fourth recording mode to 
record an audio signal modulated according to a 
frequency modulation or a pulse code modulation 
(PCM) are arranged at the periphery of the rota- 
tional drum 115 at the same height. The first mag- 
netic heads 112a, 11 2b are arranged at opposite 
sides each other, the second magnetic heads 113a, 
113b are arranged at opposite sides each other, 
the third magnetic heads 114a, 114b are arranged 



at opposite sides each other, and the fourth mag- 
netic heads 116a, 116b are arranged at opposite 
sides each other. The magnetic heads 112a, 113a, 
114a have the same azimuth direction D1, and the 

s magnetic heads 112b 113b, 114b have the same 
other azimuth direction D2 differing from the azi- 
muth direction D1 . 

A pattern of the first and second recorded TCI 
signals Sr1 , Sr2 recorded on the magnetic tape MT 

10 in case of the first recording mode is described 
with reference to Fig. 7. Numerals shown in Fig. 7 
denote the numbers of the horizontal scanning 
lines. 

As shown in Fig. 7, an audio signal is recorded 

75 in a first audio track with the fourth magnetic head 
116b preceding the magnetic heads 113a, 112b 
and is recorded in a first audio track with the fourth 
magnetic head 116a preceding the magnetic heads 
113b, 112a. Thereafter, the second recording TCI 

20 signal Scr2 pertaining to even-numbered lines is 
recorded in a first even-numbered track of the 
magnetic tape MT with the second magnetic head 
113a and is recorded in a second even-numbered 
track of the magnetic tape MT with the second 

25 magnetic head 113b. That is, the switching signals 
Ssw, the vertical synchronizing signal Sv, the cali- 
brating signal Seal, the information signal Sda, and 
line signals ranging from a 42-line signal to a half 
of a 556-line signal are recorded in the first even- 

30 numbered track, and the switching signal Ssw, the 
vertical synchronizing signals Sv, the calibrating 
signal Seal, and line signals ranging from the other 
half of the 556-line signal to a 1118-line signal are 
recorded in the second even-numbered track. In 

35 contrast, the first recorded TCI signal Scr2 pertain- 
ing to odd-numbered lines is recorded in a first 
odd-numbered track of the magnetic tape MT with 
the first magnetic head 112b and is recorded in a 
second odd-numbered track of the magnetic tape 

40 MT with the first magnetic head 1 1 2a. That is, the 
switching signals Ssw, the vertical synchronizing 
signal Sv, the calibrating signal Seal, the informa- 
tion signal Sda, and line signals ranging from a 43- 
line signal to a half of a 557-line signal are re- 

45 corded in the first odd-numbered track, and the 
switching signal Ssw, the vertical synchronizing 
signals Sv, the calibrating signal Seal, and line 
signals ranging from the other half of the 557-line 
signal to a 1119-line signal are recorded in the 

50 second odd-numbered track. The recordings with 
the magnetic heads 113a t 11 2b arranged adjacent 
to each other are simultaneously performed, and 
the recordings with the magnetic heads 113b, 112a 
arranged adjacent to each other are simultaneously 

55 performed. 

Accordingly, the audio signal and the first and 
second recorded TCI signals Sr1 , Sr2 equivalent to 
a frame of picture signal can be recorded in the 

19 
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magnetic tape MT. 

The pattern of the first and second recorded 
TCI signals Sr1, Sr2 recorded on the magnetic tape 
MT is not limited to that shown in Fig. 7. That is, in 
cases where the positional relationship in the 
heights of the magnetic heads attached to the 
rotational drum 115 is suitably adjusted, as shown 
in Fig. 8, a pattern of the first and second recorded 
TCI signals Sr1 , Sr2 recorded on the magnetic tape 
MT can be obtained. 

In case of the second recording mode, a run- 
ning speed of the magnetic tape MT is set to a low 
speed equal to 1/3 of a standard speed at which 
the magnetic tape MT is run in case of the first 
recording mode, and the first recorded TCI signal 
Sr1 is recorded on the magnetic tape MT with the 
first magnetic heads 112a, 112b. Also, an audio 
signal is recorded on a deeper layer of the mag- 
netic tape MT with the fourth magnetic heads 116a, 
116b preceding the first magnetic heads 112a, 
112b. 

In the second recording mode, the first mag- 
netic heads 112a, 112b are utilized. However, it is 
applicable that the second magnetic heads 113a, 
113b be utilized in place of the first magnetic 
heads 11 2a, 112b. 

In case of the third recording mode, the first 
and second normal picture signals Saa, Sbb per- 
taining to the first and second programs are re- 
corded. In detail, the first recorded TCI signal Sr1 
pertaining to the first program is recorded on the 
first and second odd-numbered tracks of the mag- 
netic tape MT with the first magnetic heads 112a, 
112b at the standard running speed of the mag- 
netic tape MT which is the same as in the first 
recording mode, and the second recorded TCI sig- 
nal Sr2 pertaining to the second program is re- 
corded on the first and second even-numbered 
tracks of the magnetic tape MT with the second 
magnetic heads 113a, 113b at the standard running 
speed of the magnetic tape MT. Also, an audio 
signal is recorded on a deeper layer of the mag- 
netic tape MT with the fourth magnetic heads 1 1 6a, 
116b preceding the first and second magnetic 
heads 112a, 112b, 113a, 113b. Therefore, the first 
and second programs can be recorded on the 
magnetic tape MT at a high quality. 

In case of the fourth recording mode, the re- 
cording signal Sr3 produced in the conventional 
recording means 109 is recorded on the magnetic 
tape MT with the third magnetic heads 114a, 114b 
of which head widths are respectively 3 times that 
of the first or second magnetic head. 

Accordingly, in cases where the HD input sig- 
nal Sin is recorded on the magnetic tape MT. the 
first and second color difference line signals PRaai. 
PBaai are deleted on every other scanning line to 
limit a frequency band occupied by the first and 



second color difference line signals PRaai, PBaai 
within a prescribed frequency band. In contrast, in 
cases where the first normal picture signal Saa 
and/or the second normal picture signal Sbb are 
5 recorded on the magnetic tape MT, any of the 
color difference line signals PRaai, PBaai, PRbbi, 
PBbbi is not deleted because the number of hori- 
zontal scanning lines in the first normal picture 
signal Saa and/or the second normal picture signal 

10 Sbb is almost half of that in the HD input signal 
Sin. Therefore, even though any of the HD input 
signal Sin, the first normal picture signal Saa and 
the second normal picture signal Sbb is processed 
in the picture signal recording apparatus 101, the 

75 signal Sin, Saa or Sbb can be recorded on the 
magnetic tape MT without optically degrading a 
vertical resolution of the first and second color 
difference signals PR and PB, PRaa and PBaa, or 
PRbb and PBbb within the prescribed frequency 

20 band limited. 

Also, because a first time-compressed ratio 
(6/1) of the color difference signal PRaa, PBaa, 
PRbb or PBbb to the luminance signal Yaa or Ybb 
in the recording TCI signal Sr1 or Sr2 shown in Fig. 

25 2(l) is larger than a second time-compressed ratio 
(3/1) of the color difference signal PR or PB to the 
luminance signal Y in the recording TCI signal Sr1 
or Sr2 shown in Fig. 2(D) or 2(E), a frequency band 
ratio of the color difference signal to the luminance 

30 signal can be set to an appropriate ratio for domes- 
tic use in comparison that the first time-com- 
pressed ratio is the same as the second time- 
compressed ratio. Therefore, a high quality of pic- 
ture signal can be recorded on the magnetic tape 

35 MT regardless of whether the HD input signal or 
the first or second normal picture signal is input to 
the picture signal recording apparatus 101. 

Next, an operation performed in the recording 
mode determining section 104 is described with 

40 reference to Figs. 9-1 3. 

The picture signal recording apparatus 101 is 
operated according to a recording mode selected 
from among the first recording mode in which the 
HD input signal Sin is recorded on a metal tape at 

45 a standard recording speed, the second recording 
mode in which an NTSC signal represented by the 
first normal picture signal Saa is recorded on a 
metal tape at a low recording speed equal to 1/3 of 
the standard recording speed to store a program, 

50 and the third recording mode in which NTSC sig- 
nals represented by the first and second normal 
picture signals Saa, Sbb are recorded on a metal 
tape at the standard recording speed to store two 
programs. In the recording mode determining sec- 

55 tion 104, the recording mode is determined by 
detecting the luminance signal Y of the HD input 
signal Sin. In cases where the luminance signal Y 
is detected, the first recording mode is adopted to 
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select the HD input signal Sin in preference to the 
first normal picture signal Saa in the first selecting 
means 102. Also, in cases where the luminance 
signal Y is not detected, the second or third record- 
ing mode is adopted to select the first normal 
picture signal Saa in the first selecting means 102 
and select the second normal picture signal Sbb in 
the second selecting means 1 07. 

Fig. 9 is a block diagram of the recording 
mode determining section 104 shown in Fig. 1. Fig. 
10 is a flow chart showing an operation performed 
in the recording mode determining section 104 to 
determine a recording mode selected from among 
the first to third recording modes. 

As shown in Fig. 9, the recording mode deter- 
mining section 104 comprises a distinguishing por- 
tion detecting means 121 for detecting a distin- 
guishing portion attached to a tape cassette of the 
magnetic tape MT to distinguish a type of the 
magnetic tape MT, an automatic/manual selecting 
means 122 for selecting either an automatic selec- 
tion of a recording mode or a manual selection of a 
recording mode, an input signal detecting means 
123 for detecting the luminance signal Y of the HD 
input signal Sin transferred through a luminance 
signal line Ls in cases where the automatic selec- 
tion is selected in the automatic/manual selecting 
means 122, an input signal selecting means 124 for 
selecting either the recording of the HD input signal 
Sin or the recording of the NTSC signal repre- 
sented by the first or second picture signal Saa or 
Sbb according to an instruction of an operator in 
cases where the manual selection is selected in the 
automatic/manual selecting means 122, a recording 
speed selecting means 125 for selecting either the 
normal speed or the low recording speed as a 
running speed of the magnetic tape MT, a record- 
ing mode determining means 126 for determining a 
type of the magnetic tape MT according to a 
detecting result of the distinguishing portion detect- 
ing means 121, distinguishing the selection per- 
formed in the automatic/manual selecting means 
122, judging whether or not the HD input signal Sin 
is supplied to the picture signal recording appara- 
tus 101 according to a detecting result of the input 
signal detecting means 123, judging whether the 
recording of the HD input signal Sin or the record- 
ing of the NTSC signal is selected in the input 
signal selecting means 124, and distinguishing ei- 
ther the standard or low recording speed selected 
in the recording speed selecting means 125, to 
determine a recording mode from among the first 
to third recording modes, a servo means 127 for 
controlling a running speed of the magnetic tape 
MT in a recording operation according to the selec- 
tion performed in the recording speed selecting 
means 125 and generating a frame period of con- 
trol signal to control a running speed of the mag- 



netic tape MT in a reproducing operation, a control 
modulation means 128 for modulating the control 
signal generated in the servo means 127 to pro- 
duce a recording control signal which is obtained 

5 by changing a duty ratio of the control signal to 
multiplex the recording mode determined in the 
recording mode determining means 126 with the 
running speed indicated by the control signal, and 
a fifth magnetic head 129 through which the re- 

70 cording control signal obtained in the control modu- 
lation means 128 is recorded on a control track of 
the magnetic tape MT to record the running speed 
of the magnetic tape MT and the recording mode 
multiplexed. 

75 In the above configuration of the recording 

mode determining section 104, as shown in Fig. 
10, when an operator instructs the recording mode 
determining section 104 to determine a recording 
mode selected from among the first to third record- 

20 ing modes, a type of the magnetic tape MT is 
distinguished in the recording mode determining 
means 126 in a step S11. In detail, a distinguishing 
portion attached to a tape cassette of the magnetic 
tape MT informs of the type of the magnetic tape 

25 MT. For example, the distinguishing portion de- 
notes the position of a detecting hole arranged at a 
bottom surface of the* tape cassette, and the posi- 
tion of the detecting hole is determined in depen- 
dence on a type of the magnetic tape MT. There- 

30 fore, the distinguishing portion is detected in the 
distinguishing portion detecting means 121, and a 
distinguishing portion detecting signal Sd1 is trans- 
ferred to the recording mode determining means 
126 to inform the type of the magnetic tape MT. 

as Thereafter, the type of the magnetic tape MT is 
distinguished according to the distinguishing por- 
tion detecting signal Sd1. In cases where the type 
of the magnetic tape MT is judged in the recording 
mode determining means 126 to be a metal tape 

40 belonging to a super high performance recording 
medium, the procedure proceeds to a step S12. In 
contrast, in cases where the type of the magnetic 
tape MT is judged to be a S-VHS type of tape 
belonging to a high performance recording medium 

45 or a VHS type of tape belonging to a normal 
recording medium, the fourth recording mode is 
adopted in a conventional recording mode deter- 
mining means (not shown), and the picture signal 
recording apparatus 101 is operated according to 

so the fourth recording mode. 

In the step S12, it is judged in the recording 
mode determining means 126 whether an auto- 
matic determination of a recording mode or a man- 
ual determination of a recording mode is selected 

55 in the automatic/manual selecting means 122. In 
detail, when an operator selects either an automatic 
determination of a recording mode or a manual 
determination of a recording mode in the auto- 
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matic/manual selecting means 122, a first selecting 
signal Ss1 is transferred to the recording mode 
determining means 126 and the input signal select- 
ing means 124. Thereafter, the selection performed 
in the automatic/manual selecting means 122 is 
judged according to the first selecting signal Ss1. 
In cases where the automatic determination is se- 
lected in the automatic/manual selecting means 
122, the procedure proceeds to a step S13. In 
contrast, in cases where the manual determination 
is selected in the automatic/manual selecting 
means 1 22, the procedure proceeds to a step S1 4. 

In the step S13, it is judged in the recording 
mode determining means 126 whether the HD in- 
put signal Sin or the NTSC signal is supplied to the 
picture signal recording apparatus 101. In detail, it 
is detected in the input signal detecting means 123 
whether or not the luminance signal Y of the HD 
input signal Sin is transferred to the first selecting 
means 102 through the luminance signal line Ls. 
For example, in cases where an integrated value of 
amplitudes of signals transferred through the lu- 
minance signal line Ls is larger than a prescribed 
threshold or in cases where a synchronizing signal 
transferred through the luminance signal line Ls is 
detected, a detecting signal Sd2 is transferred from 
the input signal detecting means 123 to the record- 
ing mode determining means 126 to inform the 
detection of the HD input signal Sin. Thereafter, it 
is judged in the recording mode determining 
means 126 that the HD input signal Sin is detected 
in the input signal detecting means 123. In cases 
where it is judged that the HD input signal Sin is 
detected, the first recording mode is adopted in the 
recording mode determining means 126, and a 
recording mode signal Srm indicating the first re- 
cording mode adopted in the determining means 
126 is transferred from the determining means 126 
to the servo means 127 and the control modulation 
means 128 to operate the picture signal recording 
apparatus 101 according to the first recording 
mode. In contrast, in cases where it is judged that 
the HD input signal Sin is not detected, the proce- 
dure proceeds to a step S1 5. 

In the input signal detecting means 123, the 
luminance signal Y is detected. However, it is ap- 
plicable that the first or second color difference 
signal PR or PB be detected in place of the lu- 
minance signal Y. Also, it is applicable that the 
detection of the HD input signal Sin be judged in 
cases where the luminance signal Y and the first 
and second color difference signals PR, PB are 
detected together. Also, a broadcast utilizing the 
HD signal is performed by transmitting a MUSE 
signal through a broadcasting satellite in a MUSE 
signal mode, and a receiving detection signal in- 
dicating whether or not the MUSE signal is re- 
ceived in a broadcasting satellite (BS) tuner of the 



picture signal recording apparatus 101 is output. 
Therefore, it is applicable that the receiving detec- 
tion signal be transferred to the input signal detect- 
ing means 123 to detect the HD input signal Sin. In 
s this case, even though the HD input signal Sin is 
not supplied to the picture signal recording appara- 
tus 101, the detecting signal Sd2 indicating the 
detection of the HD input signal Sin is transferred 
to the recording mode determining means 126 in 

w cases where the receiving detection signal indicat- 
ing the detection of the HD input signal Sin is 
transferred to the input signal detecting means 123. 

In the step S14, it is judged whether or not the 
recording. of the HD input signal Sin on the mag- 

i5 netic tape MT is selected. In detail, when an oper- 
ator selects either the recording of the HD input 
signal Sin or the recording of the NTSC signal in 
the input signal selecting means 124, a second 
selecting signal Ss2 is transferred from the select- 

20 ing means 124 to the recording mode determining 
means 126 to inform of a type of signal recorded 
on the magnetic tape MT. Thereafter, the oper- 
ator's selection is judged in the recording mode 
determining means 126 according to the second 

25 selecting signal Ss2. In cases where the second 
selecting signal Ss2 indicates the recording of the 
HD input signal Sin, it is judged in the determining 
means 126 that the recording of the HD input 
signal Sin is selected by the operator, and the 

30 picture signal recording apparatus 101 is operated 
according to the first recording mode which is 
substantially selected by the operator. In contrast, 
in cases where the second selecting signal Ss2 
indicates the recording of the NTSC signal, it is 

35 judged in the determining means 126 that the 
recording of the NTSC signal is selected by the 
operator, and the procedure proceeds to the step 
S15. 

In the input signal selecting means 124, either 
40 the recording of the HD input signal Sin or the 
recording of the NTSC signal is selected. However, 
it is applicable that a signal be selected from 
among the HD input signal Sin, the NTSC signal 
and an extended definition television (EDTV) signal 
45 to record the selected signal on the magnetic tape 
MT. 

In the step S15, it is judged whether a record- 
ing speed is set to the normal recording speed or 
the low recording speed. In detail, either the normal 

so recording speed or the low recording speed is 
selected in the recording speed selecting means 
125, and a third selecting signal Ss3 is transferred 
from the selecting means 125 to the recording 
mode determining means 126 to inform of the 

55 recording speed selected. In the determining 
means 126, the recording speed selected in the 
recording speed selecting means 125 is distin- 
guished. In cases where the low recording mode is 
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selected, the second recording mode is adopted in 
the determining means 126, and a recording mode 
signal Srm indicating the second recording mode 
adopted in the distinguishing means 126 is trans- 
ferred from the determining means 126 to the 
servo means 127 and the control modulation 
means 128 to operate the picture signal recording 
apparatus 101 according to the second recording 
mode. In contrast, in cases where the standard 
recording mode is selected, the third recording 
mode is adopted in the determining means 126, 
and a recording mode signal Srm indicating the 
third recording mode adopted in the determining 
means 126 is transferred from the determining 
means 1 26 to the servo means 1 27 and the control 
modulation means 128 to operate the picture signal 
recording apparatus 101 according to the third re- 
cording mode. 

Accordingly, a recording mode selected from 
among the first to third recording modes can be 
reliably determined in the recording mode deter- 
mining means 126. 

Thereafter, in the servo means 127. a running 
speed of the magnetic tape MT is controlled ac- 
cording to the recording mode signal Srm in which 
a piece of recording speed information is included. 
Also, a control signal Sc1 indicating a frame period 
of an input signal Sin, Saa or Sbb recorded on the 
magnetic tape MT is generated according to the 
recording mode signal Srm and is transferred to 
the control modulation means 128. 

In the control modulation means 128, a duty 
ratio of the control signal Sc1 is modulated accord- 
ing to the recording mode signal Srm to produce a 
recording control signal Src of which a duty ratio 
differs from that of the control signal Sc1. The 
recording control signal Src and the recording 
mode signal Srm are recorded on a control track 
(not shown) of the magnetic tape MT through the 
fifth magnetic head 129. The control track is 
formed in a longitudinal direction of the magnetic 
tape MT. 

An object in the modulation of the control sig- 
nal Sc1 is described with reference to Figs. 11, 12. 

The control signal Sd is utilized as a refer- 
ence signal for a capstan servo in a reproduction 
period to control the running speed of the magnetic 
tape MT. In this case, the recording speed informa- 
tion included in the control signal Sc1 is indicated 
by a leading edge of the control signal Sc1, and a 
trailing edge of the control signal Sc1 has no 
relation with the recording speed information. In 
other words, even though the duty ratio of the 
control signal Sc1 is changed according to a modu- 
lation, the recording speed information is not 
changed. Therefore, the duty ratio of the control 
signal Sc1 is changed to record a piece of pre- 
scribed information on the magnetic tape MT as a 



conventional art. 

Fig. 11 A shows a wave form of the recording 
control signal Src in which a high level period is set 
to X% to designate a code n 0 n . Fig. 11B shows a 

5 wave form of the recording control signal Src in 
which a high level period is set to Y% to designate 
a code "1". Fig. 12A shows a relationship between 
a recording mode determined in the recording 
mode determining means 126 and a code indicated 

w by the recording control signal Src. Fig. 12B shows 
another relationship between a recording mode de- 
termined in the recording mode determining means 
126 and a code indicated by the recording control 
signal Src. 

75 As shown in Figs. 11 A, 12A, in cases where 

the control signal Sc1 is modulated according to 
the recording mode signal Srm indicating the first 
or second recording mode, the recording control 
signal Src in which a high level period is set to X% 

20 is produced to designate a code "0" . Therefore , 
the recording control signal Src recorded on the 
magnetic tape MT in case of the first recording 
mode is the same as that in case of the second 
recording mode. A distinguishing method of a re- 

25 cording mode between the first and second record- 
ing modes in a reproducing operation is as follows. 
Because the recording speed of the recording con- 
trol signal Src in case of the first recording mode 
differs from that in case of the second recording 

30 mode, a density of the recording control signal Src 
reproduced from the magnetic tape MT in case of 
the first recording mode differs from that in case of 
the second recording mode. Therefore, in cases 
where a density of the recording control signal Src 

35 is detected in a reproducing operation, the first and 
second recording modes can be distinguished. 

Also, as shown in Figs. 11B, 12A, in cases 
where the control signal Sc1 is modulated accord- 
ing to the recording mode signal Srm indicating the 

40 third recording mode, the recording control signal 
Src in which a high level period is set to Y% is 
produced to designate a code "1 M . In this case, the 
value X is larger than the value Y. As an example, 
a relationship of X = 60 and Y = 27.5 is utilized. 

45 Therefore, in cases where the recording control 
signal Src indicating a code "1 " is recorded in the 
control track of the magnetic tape MT, the first and 
second normal picture signals Saa, Sbb can be 
recorded according to the third recording mode 

50 under control of the recording control signal Src 
recorded. 

Accordingly, three types of recording modes 
can be distinguished by a single bit of the record- 
ing control signal Src, and the number of bits 
55 required in the apparatus 101 can be reduced. 

Also, in cases where an EDTV signal is sup- 
plied to the apparatus 101 in addition to the HD 
input signal Sin to record the EDTV signal accord- 
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ing to a fifth recording mode, as shown in Fig. 12B, 
a code utilized to distinguish a recording mode 
from among the first, second, third and fifth record- 
ing modes is indicated by two bits. Also, in cases 
where one or more other recording modes are 
added, it is applicable that a code be indicated by 
three or more bits. 

Next, a determining operation performed in the 
recording mode determining section 104 on con- 
dition that the third recording mode is not utilized. 

Fig. 13 is a flow chart showing an operation 
performed in the recording mode determining sec- 
tion 104 to adopt the first or second recording 
mode. 

As shown in Fig. 13, the procedure proceeds to 
the steps S11, S12, S13 and S14 in the same 
manner as the procedure shown in Fig. 10, and the 
first recording mode is adopted in the steps S13, 
S14 in the same manner. Also, in cases where it is 
judged in the step S13 that the HD input signal Sin 
is not detected, the second recording mode is 
adopted in the determining means 126, and the 
picture signal recording apparatus 101 is operated 
according to the second recording mode. Also, in 
cases where it is judged in the step S14 that the 
recording of the NTSC signal is selected, the sec- 
ond recording mode is adopted in the determining 
means 126, and the picture signal recording ap- 
paratus 101 is operated according to the second 
recording mode. Thereafter, a recording mode sig- 
nal Srm indicating the second recording mode 
adopted in the determining means 126 is trans- 
ferred to the servo means 127 and the control 
modulation means 128, and a recording control 
signal Src and the recording mode signal Srm is 
recorded in the same manner. 

Accordingly, because the input of the HD input 
signal Sin to the picture signal recording apparatus 
101 is detected in the input signal detecting means 
123, the HD input signal Sin is necessarily re- 
corded on the magnetic tape MT regardless of 
whether the first or second normal picture signal 
Saa or Sbb is input to the recording apparatus 1 01 . 
In other words, the HD input signal Sin utilized to 
record a program at a high quality can be recorded 
prior to the first or second normal picture signal 
Saa or Sbb utilized to record a program at a 
normal quality when the HD input signal Sin and 
the first or second normal picture signal Saa or 
Sbb are simultaneously input to the recording ap- 
paratus 101. Therefore, in cases where a program 
pertaining to the HD input signal Sin is the same as 
that pertaining to the first or second normal picture 
signal Saa or Sbb, the HD input signal Sin can be 
selected prior to the first or second normal picture 
signal Saa or Sbb to record the program at a high 
quality. 



Also, because a recording mode adopted in the 
picture signal recording apparatus 101 is deter- 
mined in the recording mode determining section 
104, a picture signal selected can be recorded at 
5 an appropriate recording speed corresponding to a 
frequency band of the picture signal. In particular, 
in cases where the first normal picture signal Saa 
is to be recorded at the low recording speed ac- 
cording to the second recording mode, there is no 

10 probability that the first normal picture signal Saa is 
erroneously recorded at the standard recording 
speed 3 times higher than the low recording speed. 
Therefore, a utilization efficiency of the magnetic 
tape MT can be enhanced. 

15 Also, because the recording mode signal Srm 

indicating a recording mode and a recording speed 
is recorded on the control track of the magnetic 
tape MT through the fifth magnetic head 129, the 
recording mode and the recording speed selected 

20 in the recording apparatus 101 can be detected in 
a reproducing operation. 

Also, because a recording mode selected in 
the recording apparatus 101 is recorded on the 
control track of the magnetic tape MT with the 

25 recording control signal Src which is mainly utilized 
to control a running speed of the magnetic tape 
MT, an additional mode recording area for the 
recording of the recording mode selected is not 
required. Therefore, a utilization efficiency of the 

30 magnetic tape MT can be enhanced. 

Also, because the input signal selecting means 
124 is provided in the determining section 104 to 
manually select either the recording of the HD 
input signal Sin or the recording of the first or 

35 second picture signal Saa or Sbb, the first or 
second picture signal Saa or Sbb can be recorded 
on the magnetic tape MT according to an instruc- 
tion of an operator when the HD input signal Sin 
and the first or second picture signal Saa or Sbb 

40 are input to the recording apparatus 101. There- 
fore, even though a recording capacity of the mag- 
netic tape MT is small, the first or second picture 
signal Saa or Sbb can be selectively recorded for a 
long time because the first or second picture signal 

45 Saa or Sbb is recorded at the low recording speed. 

Also, because the recording apparatus 101 can 
be operated according to the third recording mode, 
two types of normal picture signals pertaining to 
two different programs can be simultaneously re- 

50 corded on the magnetic tape MT at the standard 
recording speed. 

In the above embodiment, the relationship 
among the period P3 of the first color difference 
signal PRaa compressed, the period P4 of the 

55 second color difference signal PBaa compressed, 
and the period P5 of the luminance signal Yaa 
compressed is set to P3:P4:P5 - 1:1:6. However, 
the relationship is not limited to P3:P4:P5 = 1:1:6 
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in the present invention. For example, in cases 
where a picture signal pertaining to computer 
graphics is recorded on the magnetic tape MT, it is 
preferred that the relationship be set to P3:P4:P5 
= 1.6:1.6:4.8 because the color difference signals 5 
PR, PB of the picture signal ranges in a wide 
frequency band. In this case, it is preferred that 
frequency bands of the first color difference signal 
PR, the second color difference signal PB and the 
luminance signal Y be set to 1.6 MHz, 1 .6 MHz and 10 
4.8 MHz to balance the frequency bands of the 
luminance signal Y and the color difference signals 
PR, PB. 

Next, a picture signal reproducing apparatus 
for reproducing the HD input signal Sin, the first 75 
normal picture signal Saa or the second normal 
picture signal Sbb recorded on the magnetic tape 
MT is described. 

Fig. 14 is a block diagram of a picture signal 
reproducing apparatus. 20 

As shown in Fig. 14, in cases where the HD 
input signal Sin, the first normal picture signal Saa 
or the second normal picture signal Sbb recorded 
on the magnetic tape MT according to the first, 
second or third recording mode is reproduced in a 25 
picture signal reproducing apparatus 151, the HD 
input signal Sin, the first normal picture signal Saa 
or the second normal picture signal Sbb recorded 
is read out from the magnetic tape MT with the first 
magnetic heads 112a, 112b and the second mag- 30 
netic heads 113a, 113b to produce a pair of repro- 
duced signals Sre1, Sre2. Thereafter, the repro- 
duced signals Sre1 , Sre2 are demodulated accord- 
ing to a frequency modulation (FM) in a first de- 
modulating means 152a and a second demodulat- 35 
ing means 152b to produce first and second repro- 
duced TCI signals Sre3, Sre4. Thereafter, the first 
and second reproduced TCI signals Sre3 f Sre4 are 
digitized in a first analogue-to-digital (A/D) con- 
verter 153a and a second analogue-to-digital (A/D) 40 
converter 153b and are transferred to a reproduc- 
tion processing means 154 which is complemen- 
tary to the recording processing means 106. The 
first reproduced TCI signal Sre3 digitized is equiv- 
alent to the first recording TCI signal Sr1 , and the as 
second reproduced TCI signal Sre4 digitized is 
equivalent to the second recording TCI signal Sr2. 
Also, the first reproduced TCI signal Sre3 is trans- 
ferred to a reproducing mode determining section 
181 to determine a reproducing mode of the HD 50 
input signal Sin by distinguishing the recording 
mode, the first normal picture signal Saa or the 
second normal picture signal Sbb recorded on the 
magnetic tape MT according to the first to third 
recording mode. That is, a first reproducing mode 55 
is adopted in the determining section 181 in case 
of the recording of the HD input signal Sin accord- 
ing to the first recording mode, a second reproduc- 



ing mode is adopted in the determining section 181 
in case of the recording of the first normal picture 
signal Saa according to the second recording 
mode, and a third reproducing mode is adopted in 
the determining section 181 in case of the record- 
ing of the first and second normal picture signals 
Saa, Sbb according to the third recording mode. 

In contrast, in cases where the second normal 
picture signal Sbb recorded on the magnetic tape 
MT according to the fourth recording mode is re- 
produced in the picture signal reproducing appara- 
tus 151, the second normal picture signal Sbb 
recorded is read to a conventional reproducing 
means 155 with the third magnetic heads 114a, 
114b. In the conventional reproducing means 155, 
the second normal picture signal Sbb reproduced 
is divided into a frequency-modulated luminance 
signal and a pair of low band converted color 
signals. The frequency-modulated luminance signal 
ranges within a relatively high frequency band and 
is processed according to a frequency modulation 
(FM) and a deemphasis to produce a reproduced 
luminance signal. The low band converted color 
signals range within a relatively low frequency band 
and are processed according to a high frequency 
conversion to produce a pair of reproduced color 
signals. The reproduced luminance signal and the 
reproduced color signals are added to reproduce 
the second normal picture signal Sbb, and the 
second normal picture signal Sbb reproduced is 
transferred to a transmission path (not shown) 
through a second selecting means 156. 

Next, a reproduction processing of the first and 
second reproduced TCI signals Sre3, Sre4 per- 
formed in the reproduction processing means 154 
is described in detail with reference to Fig. 15. 

Fig. 15 is a block diagram of the reproduction 
processing means 154. 

As shown in Fig. 15, the reproduction process- 
ing means 154 comprises a pair of reproduction 
processing units 161a, 161b for alternately writing 
and reading the first and second reproduced TCI 
signals Sre3, Sre4 digitized to alternately repro- 
duce the HD input signal Sin, the first normal 
picture signal Saa, or the second normal picture 
signal Sbb, a switching circuit 162 for alternately 
receiving the luminance signal Y or Yaa of the HD 
input signal Sin or the first normal picture signal 
Saa from the reproduction processing units 161a, 
1 61 b to successively produce the luminance signal 
Y or Yaa, a switching circuit 163 for alternately 
receiving the first color difference signal PR or 
PRaa of the HD input signal Sin or the first normal 
picture signal Saa from the reproduction process- 
ing units 161a, 161b to successively produce the 
first color difference signal PR or PRaa, a switching 
circuit 164 for alternately receiving the second col- 
or difference signal PB or PBaa of the HD input 
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signal Sin or the first norma! picture signal Saa 
from the reproduction processing units 161a, 161b 
to successively produce the second color differ- 
ence signal PB or PBaa, a switching circuit 165 for 
alternately receiving the luminance signal Ybb of 
the second normal picture signal Sbb from the 
reproduction processing units 161a, 161b to suc- 
cessively produce the luminance signal Ybb, a 
switching circuit 166 for alternately receiving the 
first color difference signal PRbb of the second 
normal picture signal Sbb from the reproduction 
processing units 161a, 161b to successively pro- 
duce the first color difference signal PRbb, and a 
switching circuit 167 for alternately receiving the 
second color difference signal PBbb of the second 
normal picture signal Sbb from the reproduction 
processing units 161a, 161b to successively pro- 
duce the second color difference signal PBbb. 

Each of the processing units 161a, 161b com- 
prises a memory region 1 68 having six field memo- 
ries M1 to M6 for storing either the luminance line 
signals Yk (k is an odd number) pertaining to odd- 
numbered scanning lines or the luminance line 
signals Yaai (i = i,2,-) of the first reproduced TCI 
signal Sre3 in the field memory M1, storing either 
the first color difference line signals PRk pertaining 
to odd-numbered scanning lines or the first color 
difference signal PRaai (i = 1 ,2,--) of the first repro- 
duced TCI signal Sre3 in the field memory M2, 
storing either the second color difference line sig- 
nals PBk pertaining to odd-numbered scanning 
lines or the second color difference signal PBaai 
(i = 1,2,~) of the first reproduced TCI signal Sre3 in 
the field memory M3, storing either the luminance 
line signals Yj (j is an even number) pertaining to 
even-numbered scanning lines or the luminance 
line signals Ybbi (i = 1,2,~) of the second repro- 
duced TCI signal Sre4 in the field memory M4, 
storing either the first color difference line signals 
PR] pertaining to even-numbered scanning lines or 
the first.coior difference signal PRbbi (i = 1,2,~) of 
the second reproduced TCI signal Sre4 in the field 
memory M5, and storing either the second color 
difference line signals PBj pertaining to even-num- 
bered scanning lines or the second color difference 
signal PBbbi (i = 1,2,-) of the second reproduced 
TCI signal Sre4 in the field memory M6, a switch- 
ing circuit 169 for selecting either the first color 
difference line signals PRj or PRbbi to write the 
selected line signals to the field memory M5, a 
switching circuit 170 for selecting either the second 
color difference line signals PBk or PBaai to write 
the selected line signals to the field memory M3, a 
switching circuit 171 for selecting either the lu- 
minance line signals Yk or Yaai read from the field 
memory M1 or the luminance line signals Yj or 
Ybbi read from the field memory M4, a switching 
circuit 172 for selecting either the first color dif- 



ference line signals PRk or PRaai read from the 
field memory M2 or the first color difference line 
signals PRj or PRbbi read from the field memory 
M5, and a switching circuit 173 for selecting either 
5 the second color difference line signals PBk or 
PBaai read from the field memory M3 or the sec- 
ond color difference line signals PBj or PBbbi read 
from the field memory M6. 

Writing and reading operations in the process- 

10 ing unit 161a are performed independent of those 
in the processing unit 161b. That is, though a 
period of two scanning lines in the HD input signal 
Sin is shorter than that of a scanning line in the 
normal picture signal Saa or Sbb, an additional 

15 memory capacity is provided to each of the field 
memories M1 to M6 to avoid an adverse influence 
resulting from the difference between the periods. 
Also, the writing operation of the reproduced TCI 
signals Sre3, Sre4 is performed in synchronization 

20 with a writing clock which is generated according to 
a horizontal synchronizing signal separated from 
the reproduced TCI signals Sre3, Sre4, and the 
reading operation of the line signals is performed in 
synchronization with a reading clock of which a 

25 cycle is the same as that of the writing clock. That 
is, a frequency component of the writing clock is 
the same as that of the reading clock. 

In the above configuration of the reproduction 
processing means 154, the reproduction of the HD 

30 input signal Sin recorded in the magnetic tape MT 
according to the first recording mode is initially 
described. 

The luminance line signals Yk pertaining to 
odd-numbered scanning lines of the first repro- 
35 duced TCI signal Sre3 are written in the field 
memory M1, and the luminance line signals Yj 
pertaining to even-numbered scanning lines of the 
second reproduced TCI signal Sre4 are written in 
the field memory M4. Also, the first color difference 
40 line signals PRk pertaining to odd-numbered scan- 
ning lines of the first reproduced TCI signal Sre3 
are written in the field memory M2 and are written 
as even-numbered first color difference line signals 
PRj (PR2, PR4,— ) in the field memory M5 through 
45 the switching circuit 169. Also, the second color 
difference line signals PBj pertaining to even-numr 
bered scanning lines of the second reproduced TCI 
signal Sre4 are written in the field memory M6 and 
are written as odd-numbered second color differ- 
so ence line signals PBk (PB1, PB3,~) in the field 
memory M3 through the switching circuit 170. 

In this case, it is applicable that the even- 
numbered first color difference line signal PRj writ- 
ten in the field memory M5 be determined as an 
55 average of the line signals PR^PR^,. Also, it is 
applicable that the odd-numbered second color dif- 
ference line signal PBk written in the field memory 
M3 be determined as an average of the line signals 
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PBk-i,PB k+ t. That is, as shown in Fig. 16, the first 
color difference line signals PR]-!, PR J+ i of the first 
reproduced TCI signal Sre3 are transferred to a 
first calculating means 174 to calculate the average 
of the line signals PRj-i, PR j+1 , and the average is 5 
written as the even-numbered first color difference 
line signal PRj in the field memory M5 through a 
switching circuit 175. The first color difference line 
signals PRi pertaining to odd-numbered scanning 
lines of the first reproduced TCI signal Sre3 are ro 
written in the field memory M2 through a switching 
circuit 176. Also, the second color difference line 
signals PB^, PB k+1 of the second reproduced TCI 
signal Sre4 are transferred to a second calculating 
means 177 to calculate the average of the line 75 
signals PB k - 1t PB k+1 , and the average is written as 
the odd-numbered second color difference line sig- 
nal PB k in the field memory M3 through a switch- 
ing circuit 178. The second color difference line 
signals PBi pertaining to even-numbered scanning 20 
lines of the second reproduced TCI signal Sre4 are 
written in the field memory M6 through a switching 
circuit 179. 

Thereafter, the luminance line signals Yk per- 
taining to odd-numbered scanning lines written in 25 
the field memory M1 and the luminance line sig- 
nals Yj pertaining to even-numbered scanning lines 
written in the field memory M4 are transferred to 
the switching circuit 171 and are alternately se- 
lected to produce a series of luminance line signals 30 
Yi (YI, Y2, Y3,-). The series of luminance line 
signals Yi is transferred to the switching circuit 162. 
In the switching circuit 162, another series of lu- 
minance line signals Yi transferred from the pro- 
cessing unit 161b is also received, and the lu- 35 
minance line signals Yi are combined to produce a 
combined luminance signal. Thereafter, the com- 
bined luminance signal is transferred to a synchro- 
nizing signal adding means (not shown). In the 
synchronizing signal adding means, a synchroniz- 40 
ing signal pertaining to an HD signal is added to 
the combined luminance signal to produce a lu- 
minance signal Y. Also, the first color difference 
line signals PRk pertaining to odd-numbered scan- 
ning lines written in the field memory M2 and the 45 
even-numbered first color difference line signal PRj 
written in the field memory M5 are transferred to 
the switching circuit 172 and are alternately se- 
lected to produce a series of first color difference 
line signals PRi (PR1 , PR2, PR3,~). The series of 50 
first color difference line signals PRi is transferred 
to the switching circuit 163. In the switching circuit 
163, another series of first color difference line 
signals PRi transferred from the processing unit 
161b is also received, and the first color difference 55 
line signals PRi are combined to produce a com- 
bined first color difference signal. Thereafter, the 
combined first color difference signal is transferred 



to the synchronizing signal adding means. In the 
synchronizing signal adding means, a synchronis- 
ing signal pertaining to an HD signal is added to 
the combined first color difference signal to pro- 
duce a second color difference signal PR. 

Also, the second color difference line signals 
PBj pertaining to even-numbered scanning lines 
written in the field memory M6 and the odd-num- 
bered second color difference line signal PBk writ- 
ten in the field memory M3 are transferred to the 
switching circuit 173 and are alternately selected to 
produce a series of second color difference line 
signals PBi (PB1, PB2, PB3,— ). The series of sec- 
ond color difference line signals PBi is transferred 
to the switching circuit 164. In the switching circuit 
164, another series of second color difference line 
signals PBi transferred from the processing unit 
161b is also received, and the second color dif- 
ference line signals PBi are combined to produce a 
combined second color difference signal. There- 
after, the combined second color difference signal 
is transferred to the synchronizing signal adding 
means. In the synchronizing signal adding means, 
a synchronizing signal pertaining to an HD signal is 
added to the combined second color difference 
signal to produce a second color difference signal 
PB. 

Thereafter, the luminance signal Y produced in 
the reproduction processing means 154 is con- 
verted in a digital-to-analogue (D/A) converter 157a 
and is transferred to a first selecting means 158, 
the first color difference signal PR is converted in a 
digital-to-analogue (D/A) converter 157b and is 
transferred to the first selecting means 158, and 
the second color difference signal PB is converted 
in a digital-to-analogue (D/A) converter 157c and is 
transferred to the first selecting means 158. 

In cases where the HD input signal Sin is 
reproduced by processing the recorded TCI signals 
Sr1, Sr2 of which the first and second color dif- 
ference line signals PRi, PBi are generated accord- 
ing to the modified method shown in Fig. 3B, each 
of pixels placed in a horizontal scanning line is 
alternately selected as a sampling point S1 and a 
sampling point S2. Therefore, as shown in Fig. 17, 
there is a sampling point SO not selected to gen- 
erate a color difference line signal PRi or PBi. The 
sampling point SO is surrounded by sampling 
points Si, S2, S3 and S4 selected to generate a 
color difference line signal PRi or PBi. In this case, 
a piece of picture information ISO indicated by the 
sampling point SO is calculated by utilizing pieces 
of picture information IS1 , IS2, IS3 and IS4 accord- 
ing to an equation; 

ISO = (IS1 + IS2 + IS3 + IS4)/4. 

The averaging calculation for generating a first col- 
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or difference line signal PRi is performed in the 
calculating means 174 shown in Fig. 16, and the 
averaging calculation for generating a second color 
difference line signal PBi is performed in the cal- 
culating means 177 shown in Fig. 16. 

Next, the reproduction of the first normal pic- 
ture signal Saa recorded in the magnetic tape MT 
according to the second recording mode is de- 
scribed with reference to Fig. 15. 

The luminance line signals Yaai pertaining to 
the first reproduced TCI signal Sre3 are written in 
the field memory M1, the first color difference line 
signals PRaai pertaining to the first reproduced TCI 
signal Sre3 are written in the field memory M2 t and 
the second color difference line signals PBaai per- 
taining to the first reproduced TCI signal Sre3 are 
written in the field memory M3 through the switch- 
ing circuit 170. Thereafter, the luminance line sig- 
nals Yaai written in the field memory M1 are read 
to the switching circuit 162 through the switching 
circuit 171, the first color difference line signals 
PRaai written in the field memory M2 are read to 
the switching circuit 163 through the switching cir- 
cuit 172, and the second color difference line sig- 
nals PBaai written in the field memory M3 are read 
to the switching circuit 164 through the switching 
circuit 173. In the switching circuit 162, other lu- 
minance line signals Yaai transferred from the pro- 
cessing unit 161b are also received, and the lu- 
minance line signals Yaai and the other luminance 
line signals Yaai are combined to produce a com- 
bined luminance signal. Thereafter, the combined 
luminance signal is transferred to the synchronizing 
signal adding means, and a synchronizing signal 
pertaining to a normal picture signal is added to 
the combined luminance signal to produce the lu- 
minance signal Yaa. In the switching circuit 163, 
other first color difference line signals PRaai trans- 
ferred from the processing unit 161b are also re- 
ceived, and the first color difference line signals 
PRaai and the other first color difference line sig- 
nals PRaai are combined to produce a combined 
first color difference signal. Thereafter, the com- 
bined first color difference signal is transferred to 
the synchronizing signal adding means, and a syn- 
chronizing signal pertaining to a normal picture 
signal is added to the combined first color dif- 
ference signal to produce the first color difference 
signal PRaa. In the switching circuit 164, other 
second color difference line signals PBaai trans- 
ferred from the processing unit 161b are also re- 
ceived, and the second color difference line signals 
PBaai and the other second color difference line 
signals PBaai are combined to produce a com- 
bined second color difference signal. Thereafter, 
the combined second color difference signal is 
transferred to the synchronizing signal adding 
means, and a synchronizing signal pertaining to a 



normal picture signal is added to the combined 
second color difference signal to produce the sec- 
ond color difference signal PBaa. 

Thereafter, the luminance signal Yaa produced 
5 in the reproduction processing means 154 is con- 
verted in the D/A converter 157a and is transferred 
to the first selecting means 158, the first color 
difference signal PRaa is converted in the D/A 
converter 157b and is transferred to the first select- 

w ing means 158, and the second color difference 
signal PBaa is converted in the D/A converter 157c 
and is transferred to the first selecting means 158. 

Next, the reproduction of the first and second 
normal picture signals Saa, Sbb recorded in the 

is magnetic tape MT according to the third recording 
mode is described with reference to Fig. 15. 

The luminance signal Yaa and the first and 
second color difference signals PRaa, PBaa per- 
taining to the first normal picture signal Saa are 

20 reproduced from the first reproduced TCI signal 
Sre3 digitized in the same manner. Also, the lu- 
minance line signals Ybbi pertaining to the second 
reproduced TCI signal Sre4 are written in the field 
memory M4, the first color difference line signals 

25 PRbbi pertaining to the second reproduced TCI 
signal Sre4 are written in the field memory M5 
through the switching circuit 169, and the second 
color difference line signals PBbbi pertaining to the 
second reproduced TCI signal Sre4 are written in 

30 the field memory M6. Thereafter, the luminance 
line signals Ybbi written in the field memory M4 are 
read to the switching circuit 165, the first color 
difference line signals PRbbi written in the field 
memory M5 are read to the switching circuit 166, 

35 and the second color difference line signals PBbbi 
written in the field memory M6 are read to the 
switching circuit 167. In the switching circuits 165, 
1 66, 1 67, other luminance line signals Ybbi and the 
first and second color difference line signals PRbbi, 

40 PBbbi transferred from the processing unit 161b 
are also received, and the luminance line signals 
Ybbi and the color difference line signals PRbbi, 
PBbbi transferred from the processing units 161a, 
161b are respectively combined to produce a com- 

45 bined luminance signal, a combined first color dif- 
ference signal and a combined second color dif- 
ference signal. Thereafter, the combined signals 
are transferred to the synchronizing signal adding 
means, and a synchronizing signal pertaining to a 

so normal picture signal is respectively added to the 
combined signals to produce the luminance signal 
Ybb, the first color difference signal PRbb and the 
second color difference signal PBbb. Thereafter, 
the luminance signal Ybb produced in the repro- 

55 duction processing means 154 is converted in a 
digital-to-analugue (D/A) converter 157d and is 
transferred to a second encoder 160, the first color 
difference signal PRbb is converted in a digital-to- 
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analogue (D/A) converter 1 57e and is transferred to 
the second encoder 160, and the second color 
difference signal PBbb is converted in an digital-to- 
analogue (D/A) converter 157f and is transferred to 
the second encoder 1 60. 

Accordingly, the reproduction of the HD input 
signal Sin, the first normal picture signal Saa or the 
second normal picture signal Sbb recorded in the 
magnetic tape MT can be performed in the re- 
production processing means 154 even though the 
signal Sin, Saa or Sbb is recorded according to 
any of the first, second and third recording mode. 

Also, because the field memories M1 to M6 of 
the memory region 168 in the reproduction pro- 
cessing means 106 is the same as those of the 
memory region 134 in the recording processing 
means 106, the memory region 134 can be utilized 
as the memory region 1 68. 

Thereafter, the luminance signal Y and the first 
and second color difference signals PR, PB trans- 
ferred to the first selecting means 158 are respec- 
tively output to transmission paths (not shown) in 
cases where the reproducing apparatus 151 is op- 
erated according to the first reproducing mode 
corresponding to the first recording mode. Also, the 
luminance signal Yaa and the first and second 
color difference signals PRaa, PBaa transferred to 
the first selecting means 158 are respectively out- 
put to a first encoder 174 in cases where the 
reproducing apparatus 151 is operated according 
to the second or third reproducing mode corre- 
sponding to the second or third recording mode. In 
the first encoder 174, the luminance signal Yaa and 
the first and second color difference signals PRaa. 
PBaa are converted to a composite picture signal 
equivalent to the first normal picture signal Saa, 
and the composite picture signal is output to a 
transmission path (not shown) as the first normal 
picture signal Saa reproduced in the picture signal 
reproducing apparatus 151. Also, the luminance 
signal Ybb and the first and second color dif- 
ference signals PRbb, PBbb are converted to a 
composite picture signal equivalent to the second 
normal picture signal Sbb in the second encoder 
160, and the composite picture signal is output to a 
transmission path (not shown) through the second 
selecting means 156 as the second normal picture 
signal Sbb reproduced in the picture signal re- 
producing apparatus 1 51 . 

Next, an operation in the reproducing mode 
determining section 181 is described with refer- 
ence to Fig. 18. 

As shown in Fig. 18, the reproducing mode 
determining section 181 comprises a distinguishing 
portion detecting means 182 for detecting a distin- 
guishing portion attached to a tape cassette of the 
magnetic tape MT to distinguish a type of the 
magnetic tape MT, a normal or special reproducing 



mode selecting means 183 for selecting either a 
normal reproducing mode or a special reproducing 
mode such as a search reproducing mode accord- 
ing to an instruction of an operator, a mode in- 
5 formation distinguishing means 184 for detecting 
the information signal Sda of the first reproduced 
TCI signal Sre3 to distinguish a recording mode 
indicated by a piece of recording mode information 
included in the information signal Sda in cases 

w where the normal reproducing operation is selected 
in the normal or special reproducing mode select- 
ing means 183, a control signal demodulating 
means 185 for demodulating a piece of recording 
mode information of the recording mode signal 

75 Srm multiplexed in the control signal Src which is 
recorded on the control track of the magnetic tape 
MT, a recording speed detecting means 186 for 
detecting a density of the control signal Src to 
distinguish between the first and second recording 

20 modes, a reproducing mode determining means 
187 for determining a conventional reproducing 
mode corresponding to the fourth recording mode 
in cases where the distinguishing portion detected 
in the distinguishing portion detecting means 182 

25 does not indicate a metal tape, determining a re- 
producing mode selected from among the first to 
third reproducing modes according to the recording 
mode information detected in the mode information 
distinguishing means 184 in cases where the dis- 

30 tinguishing portion detected in the distinguishing 
portion detecting means 182 indicates a metal tape 
in the normal reproducing operation selected in the 
normal or special reproducing mode selecting 
means 183, and determining a reproducing mode 

35 selected from among the first to third reproducing 
modes according to the recording mode informa- 
tion detected in the control signal demodulating 
means 185 in cases where the distinguishing por- 
tion indicates a metal tape in the special reproduc- 

40 ing operation selected in the normal or special 
reproducing mode selecting means 183, and a 
servo means 188 for controlling a running speed of 
the magnetic tape MT according to the reproducing 
mode determined in the reproducing mode deter- 

45 mining means 187. 

In the above configuration of the reproducing 
mode determining section 181, when an operator 
instructs the reproducing mode determining section 
181 to determine a reproducing mode selected 

so from among the first to third reproducing modes 
and the conventional reproducing mode, a type of 
the magnetic tape MT is distinguished in the re- 
producing mode determining means 187. In detail, 
a distinguishing portion attached to a tape cassette 

55 of the magnetic tape MT informing of the type of 
the magnetic tape MT is detected in the distin- 
guishing portion detecting means 182 in the same 
manner as in the detecting means 121, and a 
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distinguishing portion detecting signal Sd2 is trans- 
ferred to the reproducing mode determining means 
187 to inform the type of the magnetic tape MT. 
Thereafter, the type of the magnetic tape MT is 
distinguished according to the distinguishing por- s 
tion detecting signal Sd2. 

In cases where the type of the magnetic tape 
MT is judged in the reproducing mode determining 
means 187 to be a metal tape belonging to a super 
high performance recording medium, a reproducing io 
mode selected from among the first to third re- 
producing modes is determined in the determining 
means 187. That is, a normal or specific reproduc- 
ing mode selecting signal Sns produced in the 
normal or specific reproducing mode selecting 75 
means is received in the determining means 187. 
In cases where an operator selects the normal 
reproducing mode in the selecting means 183, the 
information signal Sda of the first reproduced TCI 
signal Sre3 detected in the mode information dis- 20 
tinguishing means 184 is received in the determin- 
ing means 187 to determine a recording mode 
indicated by a piece of recording mode information 
included in the information signal Sda. In cases 
where the first or second recording mode is in- 25 
dicated by the recording mode information, the 
distinction between the first and second recording 
modes is not impossible because the bit number of 
the recording mode signal Srm is reduced to 1 as 
shown in Fig. 12A. In this case, a density of the 30 
control signal Src recorded on the magnetic tape 
MT is detected in the recording speed detecting 
means 186 through the fifth magnetic head 129 to 
check a recording speed of the control signal Src, 
and a recording speed signal Srs is supplied to the 35 
determining means 187 to distinguish between the 
first and second recording modes. Therefore, the 
first, second or third reproducing mode corre- 
sponding to the first, second or third recording 
mode is specified in the determining means 187. aq 

Also, in cases where the operator selects the 
special reproducing mode in the selecting means 
183, the information signal Sda of the first repro- 
duced TCI signal Sre3 reproduced through the first 
magnetic heads 112a, 112b is not necessarily de- as 
tected in the mode information distinguishing 
means 184 because the line signals of the first 
reproduced TCI signal Sre3 are intermittently re- 
produced. In other words, a reproducing mode 
cannot be specified according to an output signal so 
transferred from the mode information distinguish- 
ing means 184. Therefore, a piece of recording 
mode information of the recording mode signal 
Srm multiplexed in the control signal Src which is 
recorded on the control track of the magnetic tape 55 
MT is demodulated in the control signal demodulat- 
ing means 185, and the demodulated recording 
mode information is supplied to the determining 



means 187. Thereafter, the first, second or third 
reproducing mode corresponding to the first, sec- 
ond or third recording mode is specified in the 
determining means 187 in the same manner. 

In contrast, in cases where the type of the 
magnetic tape MT is judged in the reproducing 
mode determining means 187 to be a S-VHS type 
of tape belonging to a high performance recording 
medium or a VHS type of tape belonging to a 
normal recording medium, the conventional repro- 
ducing mode corresponding to the fourth recording 
mode is adopted. 

Thereafter, a reproducing mode signal Srm2 
indicating the first, second, third or conventional 
reproducing mode is supplied from the determining 
means 187 to the servo means 188, the first select- 
ing means 156 and the first selecting means 158. 
Thereafter, a running speed of the magnetic tape 
MT in the reproducing operation is controlled by 
the servo means 188, the line signals correspond- 
ing to the HD input signal Sin or the first normal 
picture signal Saa is selected in the second select- 
ing means 158 under control of the reproducing 
mode signal Srm2, and the second normal picture 
signal Sbb is selected in the first selecting means 
156 under control of the reproducing mode signal 
Srm2: 

Accordingly, because a recording mode re- 
corded on the magnetic tape MT is detected in the 
reproducing mode determining section 181, a re- 
producing mode corresponding to the recording 
mode can be rapidly determined in the reproducing 
mode determining section 1 81 . 

Also, because a piece of recording mode in- 
formation included in the first reproduced TCI sig- 
nal Sre3 is distinguished in case of the normal 
reproducing mode, the recording mode information 
can be detected each time the first reproduced TCI 
signal Sre3 equivalent to a frame of picture signal 
is reproduced even though the recording mode 
information is indicated by a plurality of bits. In 
addition, because a piece of recording mode in- 
formation included in the recording control signal 
Src reproduced is distinguished in case of the 
search reproducing mode in which the line signals 
of the first reproduced TCI signal Sre3 are intermit- 
tently reproduced, the recording mode information 
can be rapidly distinguished. 

Having illustrated and described the principles 
of our invention in a preferred embodiment thereof, 
it should be readily apparent to those skilled in the 
art that the invention can be modified in arrange- 
ment and detail without departing from such princi- 
ples. We claim all modifications coming within the 
spirit and scope of the accompanying claims. 
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Claims 

1- A picture signal recording apparatus for re- 
cording a normal picture signal and a high- 
definition picture signal in which the number of 5 
scanning lines is higher than that in the normal 
picture signal, comprising: 

selecting means for selecting either a 
high-definition picture signal or a normal pic- 
ture signal, the high-definition picture signal w 
and the normal picture signal being respec- 
tively composed of a luminance signal, a first 
color difference signal and a second color dif- 
ference signal; 

recording processing means for time-corn- 75 
pressing a plurality of luminance line signals of 
the luminance signal pertaining to the normal 
picture signal on every scanning line in cases 
where the normal picture signal is selected in 
the selecting means, time-compressing a plu- 20 
rality of first color difference line signals of the 
first color difference signal pertaining to the 
normal picture signal on every scanning line in 
cases where the normal picture signal is se- 
lected in the selecting means, time-compress- 25 
ing a plurality of second color difference line 
signals of the second color difference signal 
pertaining to the normal picture signal in cases 
where the normal picture signal is selected in 
the selecting means, multiplexing in time di- 30 
vision the luminance line signals time-com- 
pressed, the first color difference line signals 
time-compressed and the second color dif- 
ference line signals time-compressed on every 
scanning line to produce a recorded TCI signal 35 
pertaining to the normal picture signal, alter- 
nately deleting a first color difference line sig- 
nal of the first color difference signal pertaining 
to the high-definition picture signal and a sec- 
ond color difference line signal of the second 40 
color difference signal pertaining to the high- 
definition picture signal on every scanning line 
to produce a plurality of thinned first color 
difference line signals and a plurality of thinned 
second color difference line signals from a 45 
plurality of first color difference line signals of 
the first color difference signal and a plurality 
of second color difference line signals of the 
second color difference signal in cases where 
the high-definition picture signal is selected in 50 
the selecting means, time-compressing the 
thinned first color difference line signals and 
the thinned second color difference line signals 
on every scanning line, time-compressing a 
plurality of luminance line signals of the lu- 55 
minance signal pertaining to the high-definition 
picture signal on every scanning line in cases 
where the high-definition picture signal is se- 
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lected in the selecting means, multiplexing in 
time division half of the luminance line signals 
time-compressed and the thinned first color 
difference line signals time-compressed on ev- 
ery scanning line to produce a first recorded 
TCI signal pertaining to the high-definition pic- 
ture signal, and multiplexing in time division 
remaining half of the luminance line signals 
time-compressed and the thinned second color 
difference line signals time-compressed on ev- 
ery scanning line to produce a second re- 
corded TCI signal pertaining to the high-defini- 
tion picture signal; and 

magnetic head means for recording the 
recorded TCI signal pertaining to the normal 
picture signal on a recording medium in cases 
where the normal picture signal is selected in 
the selecting means, and recording the first 
and second recorded TCI signals pertaining to 
the high-definition picture signal on the record- 
ing medium in cases where the high-definition 
picture signal is selected in the selecting 
means. 

2. A picture signal recording apparatus according 
to claim 1 in which a first ratio in time com- 
pression degree of the first or second color 
difference line signals to the luminance line 
signals pertaining to the normal picture signal 
is larger than a second ratio in time compres- 
sion degree of the thinned first or second color 
difference line signals to the luminance line 
signals pertaining to the heigh-definition pic- 
ture signal. 

3. A picture signal recording apparatus according 
to claim 1 , additionally including: 

a recording mode determining unit for de- 
termining a recording mode in dependence on 
whether the high-definition picture signal is in- 
put to the selecting means, the high-definition 
picture signal being selected in preference to 
the normal picture signal in cases where the 
high-definition picture signal is input to the 
selecting means. 

4. A picture signal recording apparatus according 
to claim 3 in which the recording mode deter- 
mining unit comprises: 

picture signal detecting means for detect- 
ing the high-definition picture signal input to 
the selecting means; and 

recording mode determining means for de- 
termining a recording mode to select the high- 
definition picture signal according to the re- 
cording mode in the selecting means in cases 
where the high-definition picture signal is de- 
tected in the picture signal detecting means 
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and select the normal picture signal according 
to the recording mode in the selecting means 
in cases where the high-definition picture sig- 
nal is not detected in the picture signal detect- 
ing means. 5 

A picture signal recording apparatus according 
to claim 3 in which the recording mode deter- 
mining unit comprises: 

picture signal detecting means for detect- jo 
ing the high-definition picture signal input to 
the selecting means; 

recording speed selecting means for se- 
lecting either a standard recording speed or a 
low recording speed which is lower than the is 
standard recording speed, the recording me- 
dium being run at the standard recording 
speed or the low recording speed selected in 
the recording speed selecting means; and 

recording mode determining means for de- 20 
termining a recording mode to select the high- 
definition picture signal according to the re- 
cording mode in the selecting means for the 
purpose of the recording of the high-definition 
picture signal on the recording medium at the 25 
standard recording speed in cases where the 
high-definition picture signal is detected in the 
picture signal detecting means and select the 
normal picture signal according to the record- 
ing mode in the selecting means for the pur- 30 
pose of the recording of the normal picture 
signal on the recording medium at the stan- 
dard or low recording speed in cases where 
the high-definition picture signal is not detect- 
ed in the picture signal detecting means, the 35 
normal picture signal selected in the selecting 
means being recorded on the recording me- 
dium at the standard recording speed in cases 
where the standard recording speed is se- 
lected in the recording speed selecting means, 40 
and the normal picture signal selected in the 
selecting means being recorded on the record- 
ing medium at the low recording speed in 
cases where the standard recording speed is 
selected in the recording speed selecting 45 
means. 

A picture signal recording apparatus according 
to claim 5, the recording mode determining 
unit additionally including: 50 

second magnetic head means for record- 
ing the recording mode determined in the re- 
cording mode determining means on the re- 
cording medium. 

55 

A picture signal recording apparatus according 
to claim 5, the recording mode determining 
unit additionally including: 



servo means for controlling a running 
speed of the recording medium according to 
the selection of the recording speed selecting 
means and generating a control signal to con- 
trol a running speed of the recording medium 
in a reproducing operation; 

control modulating means for modulating 
the control signal generated in the servo 
means to multiplex the recording mode deter- 
mined in the recording mode determining 
means with the running speed indicated by the 
control signal; and 

second magnetic head means for record- 
ing the control signal modulated in the control 
modulating means on the recording medium to 
reproduce either the high-definition picture sig- 
nal or the normal picture signal recorded on 
the recording medium with the magnetic head 
means in the reproducing operation according 
to the recording mode determined in the re- 
cording mode determining means and the re- 
cording speed of the recording medium se- 
lected in the recording speed selecting means. 

8. A picture signal recording apparatus according 
to claim 3 in which the recording mode deter- 
mining unit comprises: 

automatic/manual selecting means for se- 
lecting either an automatic determination of the 
recording mode or a manual determination of 
the recording mode; 

input signal selecting means for selecting 
either the high-definition picture signal input to 
the selecting means or the normal picture sig- 
nal input to the selecting means on condition 
that the manual determination is selected in 
the automatic/manual selecting means; 

recording speed selecting means for se- 
lecting either a standard recording speed or a 
low recording speed which is lower than the 
standard recording speed, the recording me- 
dium being run at the standard recording 
speed or the low recording speed selected in 
the recording speed selecting means; 

picture signal detecting means for detect- 
ing the high-definition picture signal input to 
the selecting means on condition that the auto- 
matic determination is selected in the auto- 
matic/manual selecting means; 

recording mode determining means for de- 
termining a recording mode to select the high- 
definition picture signal in the selecting means 
according to the recording mode for the pur- 
pose of the recording of the high-definition 
picture signal on the recording medium at the 
standard recording speed in cases where the 
high-definition picture signal is detected in the 
picture signal detecting means, select the nor- 
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mal picture signal in the selecting means ac- 
cording to the recording mode for the purpose 
of the recording of the normal picture signal on 
the recording medium at the low recording 
speed selected in the recording speed select- 5 
ing means in cases where the high-definition 
picture signal is not detected in the picture 
signal detecting means, select the high-defini- 
tion picture signal in the selecting means ac- 
cording to the recording mode for the purpose 10 
of the recording of the high-definition picture 
signal on the recording medium at the stan- 
dard recording speed in cases where the high- 
definition picture signal is selected in the input 
signal selecting means, and select the normal 15 
picture signal in the selecting means according 
to the recording mode for the purpose of the 
recording of the normal picture signal on the 
recording medium at the low recording speed 
in cases where the normal picture signal is 20 
selected in the input signal selecting means. 

A picture signal recording apparatus for re- 
cording a first normal picture signal, a second 
normal picture signal and a high-definition pic- 25 
ture signal in which the number of scanning 
lines is higher than that in the first or second 
normal picture signal, comprising: 

picture signal detecting means for detect- 
ing a high-definition picture signal; 30 

recording speed selecting means for se- 
lecting either a standard recording speed or a 
low recording speed which is lower than the 
standard recording speed, a recording medium 
being run at the standard recording speed or 35 
the low recording speed selected in the re- 
cording speed selecting means; 

recording mode determining means for de- 
termining by adopting a first recording mode in 
cases where the high-definition picture signal 40 
is detected in the picture signal detecting 
means, adopting a second recording mode in 
cases where the high-definition picture signal 
is not detected in the picture signal detecting 
means on condition that the low recording 45 
speed is selected in the recording speed se- 
lecting means, and adopting a third recording 
mode in cases where the high-definition pic- 
ture signal is not detected in the picture signal 
detecting means on condition that the standard so 
recording speed is selected in the recording 
speed selecting means; 

selecting means for selecting the high- 
definition picture signal input to the selecting 
means in cases where the first recording 55 
means is adopted in the recording mode deter- 
mining means, selecting the first normal pic- 
ture signal input to the selecting means in 



cases where the second recording means is 
adopted in the recording mode determining 
means, and selecting the first and second nor- 
mal picture signals input to the selecting 
means in cases where the third recording 
means is adopted in the recording mode deter- 
mining means; 

recording processing means for alternately 
deleting a first color difference signal and a 
second color difference signal pertaining to the 
high-definition picture signal on every scanning 
line to produce a thinned first color difference 
signal and a thinned second color difference 
signal in cases where the high-definition pic- 
ture signal is selected in the selecting means, 
time-compressing the thinned first and second 
color difference signals on every scanning line, 
time-compressing a luminance signal pertain- 
ing to the high-definition picture signal on ev- 
ery scanning line in cases where the high- 
definition picture signal is selected in the se- 
lecting means, multiplexing in time division half 
of the luminance signal time-compressed and 
the thinned first color difference signal time- 
compressed on every scanning line to produce 
a first recorded TCI signal pertaining to the 
high-definition picture signal, multiplexing in 
time division remaining half of the luminance 
signal time-compressed and the thinned sec- 
ond color difference signal time-compressed 
on every scanning line to produce a second 
recorded TCI signal pertaining to the high- 
definition picture signal, time-compressing a 
luminance signal and first and second color 
difference signals pertaining to the first normal 
picture signal on every scanning line in cases 
where the first normal picture signal is selected 
in the selecting means, multiplexing in time 
division the luminance signal time-compressed 
and the first and second color difference sig- 
nals time-compressed on every scanning line 
to produce a first recorded TCI signal pertain- 
ing to the first normal picture signal, time- 
compressing a luminance signal and first and 
second color difference signals pertaining to 
the second normal picture signal on every 
scanning line in cases where the second nor- 
mal picture signal is selected in the selecting 
means, and multiplexing in time division the 
luminance signal time-compressed and the 
first and second color difference signals time- 
compressed on every scanning line to produce 
a second recorded TCI signal pertaining to the 
first normal picture signal; and 

magnetic head means for recording the 
first and second recorded TCI signals pertain- 
ing to the high-definition picture signal on the 
recording medium at the standard recording 



33 



63 



EP 0 630 161 A2 



64 



speed selected in the recording speed select- 
ing means, recording the first recorded TCI 
signal pertaining to the first normal picture 
signal on the recording medium at the low 
recording speed selected in the recording 5 
speed selecting means, and recording the first 
and second recorded TCI signals pertaining to 
the first and second normal picture signals on 
the recording medium at the standard record- 
ing speed selected in the recording speed io 
selecting means. 

A picture signal reproducing apparatus for re- 
producing a normal picture signal and a high- 
definition picture signal in which the number of 75 
scanning lines is higher than that in the normal 
picture signal, comprising: 

recording medium means for recording a 
reproduced TCI signal pertaining to a normal 
picture signal, first and second reproduced TCI 20 
signals pertaining to a high-definition picture 
signal, a first control signal in which a record- 
ing speed of the high-definition picture signal 
and a recording mode of the high-definition 
picture signal is multiplexed, and a second 25 
control signal in which a recording speed of 
the normal picture signal and a recording 
mode of the normal picture signal is multi- 
plexed, the reproduced TCI signal pertaining to 
the normal picture signal being composed of a 30 
luminance signal, first and second color dif- 
ference signals multiplexed with each other on 
every scanning line and a recording mode 
signal indicating the recording mode of the 
normal picture signal, the first reproduced TCI 35 
signal pertaining to the high-definition picture 
signal being composed of half of luminance 
signal, a thinned first color difference signal 
multiplexed with each other on every scanning 
line and a recording mode signal indicating the 40 
recording mode of the high-definition picture 
signal, the second reproduced TCI signal per- 
taining to the high-definition picture signal be- 
ing composed of remaining half of luminance 
signal and a thinned second color difference 45 
signal multiplexed with each other on every 
scanning line, and the thinned first and, second 
color difference signals being composed of 
first and second color difference signals al- 
ternately deleted on every scanning line; so 

magnetic head means for reading either 
the reproduced TCI signal pertaining to the 
normal picture signal recorded on the record- 
ing medium means or the first and second 
reproduced TCI signals pertaining to the high- 55 
definition picture signal recorded on the re- 
cording medium means and reading either the 
first control signal or the second control signal 



recorded on the recording medium means; 

normal or search reproducing mode se- 
lecting means for selecting either a normal 
reproducing mode or a search reproducing 
mode in which the reproduced TCI signal per- 
taining to the normal picture signal or the first 
and second reproduced TCI signals pertaining 
to the high-definition picture signal are intermit- 
tently read out from the recording medium 
means through the magnetic head means; 

reproducing mode determining means for 
determining a reproducing mode correspond- 
ing to the recording mode signal included in 
either the reproduced TCI signal pertaining to 
the normal picture signal or the first repro- 
duced TCI signal pertaining to the high-defini- 
tion picture signal in cases where the normal 
reproducing mode is selected in the normal or 
search reproducing mode selecting means and 
determining a reproducing mode correspond- 
ing to the recording mode multiplexed in the 
first or second control signal recorded on the 
recording medium means in cases where the 
search reproducing mode is selected in the 
normal or search reproducing mode selecting 
means; 

reproducing processing means for repro- 
ducing the luminance signal and the first and 
second color difference signals of the normal 
picture signal from the reproduced TCI signal 
pertaining to the normal picture signal read in 
the magnetic head means according to the 
reproducing mode determined in the reproduc- 
ing mode determining means in cases where 
the reproduced TCI signal pertaining to the 
normal picture signal is read in the magnetic 
head means and reproducing the luminance 
signal and the first and second color difference 
signals of the high-definition picture signal 
from the first and second reproduced TCI sig- 
nals pertaining to the high-definition picture 
signal read in the magnetic head means ac- 
cording to the reproducing mode determined 
in the reproducing mode determining means in 
cases where the first and second reproduced 
TCI signals pertaining to the high-definition 
picture signal are read in the magnetic head 
means; and 

selecting means for selecting either the 
luminance signal and the first and second color 
difference signals of the normal picture signal 
or the luminance signal and the first and sec- 
ond color difference signals of the high-defini- 
tion picture signal according to the reproducing 
mode determined in the reproducing mode de- 
termining means. 
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A picture signal recording method for record- 
ing a normal picture signal and a high-defini- 
tion picture signal in which the number of 
scanning lines is higher than that in the normal 
picture signal, comprising the steps of: s 

time-compressing a plurality of luminance 
line signals of a luminance signal pertaining to 
a normal picture signal on every scanning line, 
each of the luminance line signals correspond- 
ing to a scanning line; w 

time-compressing a plurality of first color 
difference line signals of a first color difference 
signal pertaining to the normal picture signal 
on every scanning line, each of the first color 
difference line signals corresponding to a ;s 
scanning line; 

time-compressing a plurality of second 
color difference line signals of a second color 
difference signal pertaining to the normal pic- 
ture signal, each of the second color difference 20 
line signals corresponding to a scanning line; 

multiplexing in time division the luminance 
line signals time-compressed, the first color 
difference line signals time-compressed and 
the second color difference line signals time- 25 
compressed on every scanning line to produce 
a recorded TCI signal pertaining to the normal 
picture signal; 

recording the recorded TCI signal pertain- 
ing to the normal picture on a recording me- 30 
dium; 

alternately deleting a first color difference 
line signal of a first color difference signal 
pertaining to a high-definition picture signal 
and a second color difference line signal of the 35 
second color difference signal pertaining to the 
high-definition picture signal on every scanning 
line to produce a plurality of thinned first color 
difference line signals of the first color dif- 
ference signal and a plurality of thinned sec- 40 
ond color difference line signals of the second 
color difference signal pertaining to the high- 
definition picture signal, the number of scan- 
ning lines in the high-definition picture signal 
being higher than that in the normal picture 45 
signal, the first color difference signal being 
composed of a plurality of first color difference 
line signals which each correspond to a scan- 
ning line, and the second color difference sig- 
nal being composed of a plurality of second 50 
color difference line signals which each cor- 
respond to a scanning line; 

time-compressing the thinned first color 
difference line signals and the thinned second 
color difference line signals on every scanning 55 
line; 

time-compressing a plurality of luminance 
line signals of a luminance signal pertaining to 



the high-definition picture signal on every 
scanning line, each of the luminance line sig- 
nals corresponding to a scanning line; 

multiplexing in time division half of the 
luminance line signals time-compressed and 
the thinned first color difference line signals 
time-compressed on every scanning line to 
produce a first recorded TCI signal pertaining 
to the high-definition picture signal; 

multiplexing in time division remaining half 
of the luminance line signals time-compressed 
and the thinned second color difference line 
signals time-compressed on every scanning 
line to produce a second recorded TCI signal 
pertaining to the high-definition picture signal; 
and 

recording the first recorded TCI signal and 
the second recorded TCI signal on the record- 
ing medium. 

12. A picture signal recording method according to 
claim 11 in which a first ratio in time compres- 
sion degree of the first or second color dif- 
ference line signals to the luminance line sig- 
nals pertaining to the normal picture signal is 
larger than a second ratio in time compression 
degree of the thinned first or second color 
difference line signals to the luminance line 
signals pertaining to the heigh-definition pic- 
ture signal. 
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